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FiDwab^e polyf star molding compositions with ASA/ABS and SAN 
OescnptiDii 

5 The invention relates to therrn^ molding £X>mposilions, oDmprising 

A) from 10 to 98. 89% by weight of at least one thermoplastic polyester, 

B) from OvGI to 50% by y^^eight of 


81 ) at least om iiigliiy branched or hyperforanched pofyearbonate having ^n OH 
number of fern 1 to 6Q0 mg KQH/g of poiydarbonate (to DIN 53240, Part 2), 
or 

B2) at least one highly branched or hyperbranched poiyester of A^B^ type, whera x 
is at least 1.1 and y Is at least 2.1, 

or a mixtom of these> 

20 G) from 1 to 60% by w^igK of at least orre graft poiynier, pQmppsed of 

oO from 20 to 80% by weight of a graft base composed of an elastomeric 
po^ymar based on afkyi acrylafes having from 1 to 8 carbon atoms in thp 
a^My! moiety and havmg a gfass transition temperature below 10^C 


O2) from 20 to 80% by %vetglit of a graft com posed of 

cg^) from 60 to 95% by wefgfit of styrane or of substtoted styranee of the 
general formula 1 



where R is an aikyi radjcal having from 1 to 8 carbon atoms or a hydrogen 
atom, and R' is an alky! radical bavrngirom 1 lo 8 carbon atoms, and n is 
1, 2, or Sy and: 

Csa) from 5 to 40% by weight of at ^1^^ unsaturated nitrile, 
D} frorn 0 to 60% by weight of a cppolym^r cohiposed of 


2: 

di I from 60 to 95% by waig hi of styrene or of substituted styrenes of th@ 
genemlfbrmyla I, or a mixture of these, 

ds) from 5 to 40% by weight of at ieast one unsaturated nitHle, 

5 

E) from 0 to 80% by weight of Other a^j[i|itiyes, 

where the total of the pementagas by weight of components A) E) is 100%; 

1 0 Th^ invention further ri^lat^s to the use of the in vetitiye molding compos^Jtions for 

production of fibers, ib^ or mdldlngs of any lyp©, and to the moidings thus obtamabie. 

Rotycarbonates are usyafiy oblalnecl from the reaction of aSoohols with phosgene, or 
from the transesterifioatiori of alGohols or pher^ols with dialky^ or dSaryl carbonates . 

1S Industnaj jmportanee Is attached to aromatic pofyoarbonates, wh^ch are prepared from 
blsphenols, for exam pte, while the part played by aliphatic polycarbonates has hitherto 
been supordSnate In terms of mar^^ Ir^ this conneofcn, sea also 

Becker/Brayn, Kun^tstoff-NaridbucH [Plastics Handbookl, vol an , Polycarbonata, 
PotyaeetaSe, Polyester, G^liutosiee^ter iPolyq^rponafes, pOSyacetatev polyesters 

20 ceiluld^^ asters], Ca;ri^Ha^s^^-Vfe^i^S^ MUnich pp. 1 18-1 19. 

The struotyre of the aliphatic pofycarbonates descnbecl Is generaOy linear or else has a 
smaltdagree of branching, For exampfe. US 3,305,605 deschbes the use of solW linear 
polycarbonates with a nioleeuiar weight abox/e 16 000 dajtons as pia^ticteers for 
2S polyvinyl poiymars. 

To improve flowabHity, low^mdfec^Sar-^ am Msuaf^y adders to 

thermoplastfcs. However, th^ action of these a<jdlt?ves ^s subject to sever© restnct^on, 
because, for example, the fall-off In mechanical properlias beoornes u^ 
30 when the amount added of the additive Jncreases, 

Highly functional polycarbonatas of defined struemre have bean disotesed or>fy 
recency. 

3§ S.R Rannard and N J. Davfe. J, Am. Gherr^. Soc. 2000, 122, 1 1 729, dascnbe the 
preparatfori of dendnmarlc poiycarboBStes with perfect branching; via reaction of 
carbony^bisfmidazole as phosgene anaSog with bis hydroxyethylarnlno-2-propanQL 
Syntheses giving perfect dendhmers are multistage syntheses and therefore 
axpenslyei and not very suitkbie for oonverslon to industrial soate; 

40 

D.H. ^jton and K-L WooJey, MaommoiecMles 1997, 30, desonlje the 
proparalion of NQh-molacySar-weight very rigid hyperbranohed aromatic 
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pqlyoarbonales vSa reaction of t .1 , 1-tris(4 -hydmxyphanyi>etha with 
ca rbonyibislmld azoie , 

Hyperferanohed ^olycarboriates can ateo fee pfBpared ax%:0rdlng to WD 98/50463. In 
the pro^ass descrlbedln that spedfimSon, tnds am again reacted With 

carbonyfelsimidazDfe. fniSally imSdazolides are prDdyced, and these then undergo a 
further intBrmolecuiar reaction to give the polyQafbooates. In the method mentioned, 
the pG^yoarbonalas are produced In the form of coSohess or paSe yelSow rubber-like 
products. 

The ssj-Mheses mentfened gi^ng highly hrancfied or hyperbranohed polycarfoonates 
ha^ the fdflowng disadvantages: 

a) the hyperbranched products are either hig h-mesilmg or else ruhbarr-l^ke,: and this 
1 S markedly restricts sobseq uent procassibyity. 

b) imidazole liberated during the reaction has io be removed from the reactton 
mixture by a oompllcated process. 

q) the reaoiioh products always cornprSss term i na! irn id azo ifd0: g roaps. These 
groups a?B Sabiie and have to be cGnyerted by vftiray of a sufeseijuen! step Into 
2D hydroKy groups, for example. 

d) carbony^dilmldazofe is a compar^ivaify expensiva chemfcal which greatfy 
increased raw mat^nal cbste. 

Low-mofecyJar-weight additives are uauayy added to semtorystaOine thermoplastics in 
25 order to impmve tbv^ability. However, the action of these additives J^ vers^' restricted 
beoause, for example, the f^H-off in meohahicarprt>partjes becpnies Intofersble when 
rTKi^re than a oesftaln amount of the additwe is added. 


WO-97/45474 drsdoses thermopfastfe GomposlSons which compnse dendiimenc 
30 polyesters ^n the form of an AB^ moteoule fn a polyester. Here, a polyhydhc a^CGhol as 
oore mpieoule reacts with dimethySprppionSc aoid as AS^ molecufe to give a dandrirneriQ 
polyester This contains only QH ftjnd^ at the end of th^ chain; Disadvantages 

of th^ae mixtufea are the high glass Ira nsition t^^mparature of the d^ndrimerfc 
polyesters, the oornparaliveiy complioated prsparaition process, and especlpHy the poor 
35 solubility of the dendnrners In the polyester ma^^^ 


According to the teaching of DE- A 101 32 928, the InoDrporatlon of branching agents of 
this type by means of DDmpoundlno and soi id-phase post-coadensatiDn improves 
mechanical proparties (moleoular weight incmase), Disad^ prooess 
40 \^rlant dascnbed are the long pr^parsttiqn tinpe arid the disad vantageoijs properties 
preyfeusly rh^htloned. 
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DE 1 02G04 005052,8 and DE 1 02004 00S657.S have previously proposed navei fiow 
Improvers for polyesters. 

An qbjeot on which inwnttor? is based is therefore to provide thermopiastto 

S polyester molding compositions wtilcb have good flowabSI% togather with good 

A^xsordingly, the molding com poslitons d^finad at the outset have beer? found. 
Preferred embodiments am gWen m the suboSaims. 

1G 

Tlie ir^v^ntive moldif^g compnse, as component (A)^ from 10 to 98,99% 

by weSght, preferably from 3D to 97.99% weight, and in part^dular from 30 to 95% by 
weight, of at le^st drse therm<?p^3sti€ p^^ BJ, 

15 Use generalfy made of polyesters A) based on aromatio dicajt>oxyyc acids and on an 
aliphatic or aromaio di hydroxy eqmpound, 

A first group of preferred polyesters is ^at of poSyalkySene terephthafates, in pariicuiar 
those ha^ng from 2 to 10 carbon ^tbms In th^ aicoliol moiety. 

ao 

Polyalkyfene terephtha^ates of thSs type are known per se and are dascnbed In the 
ilterature. Tner main chain comprises an aromatic ring wHteh dehves from the aromatic 
dicarboxyyc acid. There may also be subslilution in the aromalte ring, e.g. by halogen, 
such as cblome or bromme, or by GrG^^s-alkyi, such as methyl ethyl, iso- or n-propyL 
25 or n-, iso- or tert-butyi 

These p^iy^lkySene terej^htha^^^^ rnay be prepamd by reac^ aromatic dicarboxylic 
adds, or the?r esters or other ester-^rmirig darivattves aliphatic drhydroxy 
oompounds Jrt a manner known per se. 

30 

Preferred dlcarboxyHo acids are 2,S-naphthaienedicarboxylic add, terephtha^fe acid and 
isophthalic acid, and mMures of these. Up to 30 m0l%> pneferabiy not more than 
10 moi%, of the aromatic dicprboxyite acids may b0 repiaoed by ayphatic or 
cycloaiiphatjc dicafboxyiic aoid^, su€t> as sdipfc acidvazeSafo aciy 
3S dbdac^nedtolc acids and cyclohexanedioafboxyfic aoids. 

Preferred aypoatic dihydroxy compounds are diote having from 2 to 6 carbon alomB, in 
particujar 1,2-ethanediol, 1 ,3^propanedioi, 1,4-bytanedJQl, 1 ,6-hexanadlol, 
1 ,4-he>^ned3ol, 1 >4-cyciohexane^^^ 1 ,4-cyclohexanedlmethanai and neopentyl glycof, 
40 and mixtures of the$e. 

PartScuSarty preferred poiyesters are poiyaik^^^ from 
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aikanedtols having from 2 to 6 carbon atoms. Among thase, particular preference m 
given to pqlyethytena t^rephtlialate, polyprDpyteoe terephthalate and polybutyiene 
terephthaiale, an<l mixtums of tbes^. Preference Is also given lb FET and/or PBT 
y^hsdh Gompnae, as other monqmer u^ up to 1% by \^igfit, p^^ to 0,7S% 

by weight, of auditor 2-mefev1^i ,5-p^ii 

Tha visoDsity number of the polyesters (A) Is generalf^^ the r^ngs from 50 to 220, 
preferably frorii 80 to 160 maasured in D,5% stmngth by weight soluion in a phenol/ 
0-diqNonpt!>enzene mixture (in a weight ratio of 1:1) at 2 5"^© in accordance wah 
ISO 1628. 

Particular prefemnce is given to polyesters whos^ carfcoxyl end group oonfenr Is up to 
100 mvai/kg of poSyesten pnsferabJy up to 50 mval/kg of polyester and ^r^ particular up to 
40 mva^/kg of polyester. Polyastars o? this type may be prepared: for exampte, by the 
process of D£-A 44 01 055. The carboxy! end group oonteol is Msualiy determined by 
titration methods (e.g. poteotiooietry}. 

Particuiariy preferred molding Gompositk^jns CGmprfea, as gompqnent A), a misdora of 
paiyesters other than PBT, tor example poSyethirfena teTephtha}&te The 

proporlion of the poiyetiiytene terephthaiate/ for exam pte, In the mixty re prBferably 
up to 50% by weight, in partSpuSar from 10 to 3S% by weightv based on 1pQ% by we?gM 
of A), 

?t is ajso adv^ntageQUs^to^ PET matenafs (also termed scrap PET), if 

appropdato mixed with poiyalkyler^e terephtHalates, such as PBT, 

Recycled materia fe ara gen eraf f y: 

1) those known as post-industhai reoycled malehals: these are prod uotton wastes 
duong poiycondensation or during processing, e.g> sprues from sr\?ect^an molding, 
start-up material frorn infection molding or extrusion, or edge trims from extruded 
sheets or fS^ms, 

2) post-consumer recyciBd m atartate; thea^ are pSastic items which are coOaoied 
and traatad after utlifeation by the end consurner. Blow-molded PET bottfes for 
m^narar water, soft drtoka and jutoes are easily the predominant items m terms of 
quantity. 

Both types of recycied materia! may foe used either as ground rnafenal or In the form of 
peilets. In the la^er case^ the orude recyde^^ matenals are sepa and puiified and 
then meited and pelietlsed using an extruder/Thfe usuaily ^cifj^^s handung ahif f ree 
fidw, and metenhg fer further st^ps in procs^^ 


The recyclec^ matBdals used may either be peltetized or m the form of regnnd. The 
edge length should not be more ihmn 10 mm, pmUtBt>if less than S mm. 

S BacaosB polyesters undergo hydrofytte cleavage dyrfng prQc^^sirig {due 1^ traces of 
moistum) it 1s advisable to pmdry tbe recycied material. The msida^^ CDntent 
after drying prBferabiy < 0,2%: in p^nfeMlar < 

Another group to be menioned Is that of fiiily arematie polyesters denvmg frorn 
1 0 aromatjc dicarboxyf Sfe adds and aromattc dshyd roxy compounds. 

Sultabfa aroniailc dicarb^ compounds previously described fbr tfie 

polyalkylene terephthalates. THe mixtures preferabiy used are composed of frt>m 5 to 
100 mol% of isophlhalfc ao?d and from 0 to 95 ma!% of tarepnthalic add, in partlcuiar 
15 from about 80% of terephthalio acid with 20% of isophthalic acid up to approximateiy 
squivaient mixtures of these two acids. 


The aromatic dihydroky compounds praferably have the forniufa 



where Z is arvalkylena or oycSoalkyiene group having up to 8 carbon atoms, an arylene 
group having up to 12 cart>on atom^, a carbdnyl group, a su!fDnyf group, oscygan or 
suiftjr, or a chemical band, and m is frorn 0 to 2, The phenyterje groups of the 
25 compounds may also have substltutiori by C^f-C^-alkyl or alkoxy and fluar^na, ohiorine 
or bromine. 


Examptes of parer^t compounds for these compounds are 

30 dihyclmxyy phenyl , 

dllfiyd rc^yphe nyl )al kane> 

d l(hydroxypheny S )cyc?ioa !Ka na^ 

dj^hydroxyphenyS ) sulfide* 

d i(hydrdxyp he nyl ) el he r ; 
35 di{hydroxypheny!) ketone, 

dj(Hydroxyphenyf) sulfoxide, 

a,a'-d1{hydroxyph0nyi)diafk^^^^ 

dl(hydrpxyphenyl) syifone, di(hydro^ybenzpyf )ben2Bne, 
resorctnoS, and 

40 hydrDquinone. and piso the ring^alkytated and nng-halogenated derivafl^s qf these. 
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Among these, preference is given to 

2,2-dl{3-chbrD-4-hydroxyphenyl)p^m 
10 ^nd In partrcular io 

IS 3,4'-d^hydroxybenzophenone, 

4,4 jhydroxyd^pliany! sulf one and 
2,2-di(3^S -dlmethyl-4'-hydm^^ 

and mixturas of thepte, 

20 

St is> of eourse, also possible to use mixtures of pofyalkylene terephthafates and fuHy 
aromatic poiyesters. These generally comprise from 20 to 98% by weight of the 
poiyajkylene taraphthalaie ^nd from 2 to 80% toy weight of the fuiiy aramstio polyester. 

25 It is, of course, afeo possibia to me poiyester bfock copoiymersy aUch as 

copofyetlieresters, Prddypts of tNs type are ^ k^ per se and are descdb^d mibe 
literature, e.g. In UStA 3 ^^51 014. Correeponrfing pmducts am a!so avaiSabte 
commarciaiiy; e.g. Mytrei^ (DuPont). 

30 According to the invention, poiyasters inciude hafogan-free poJyoarbonates. Exarriples 
of suitabte Haiogen-frea polycarfeonates are Ihose based on diphenoJs of the formyla 


35 where Q Is a single bond, a Ci-C^^-alkylene group, a G^-C^j-aikyydene group, a Q-Ge- 
oyc^oaikyiid^ne group, a Gej-Ct^-^aryleoe group, or ^Q-, -S- or -^t>^-, an^^ 
number frorn 0 to 2, 


HO 



The phenytene mdicate Df^t^^ rriay afeo have substftuents, such as G^Ce- 


PF S5SQ3 


8 

alkyi or C rCg-aSkoxy, 

Examples of prsferred dipHanols of the formuSa am ^dmquinon^ resorcinat 

5 m^thyfbutane and 1,1 -bisi^^JiycJ^^ Partieuiar preference is glv^ri 

to 2.2-bls(4-hydmxyphenyS}pro^ and 1 ;i-bls(4-hydn?x5fphenyl)£^^ 

Either homopoiycarbonatas or copoiycarbonales are suitable as DOfrsponent A, and 
1 0 preference Is glva^n to the copolyGarbonates of bl^pheqol A, w0 to bisphenpl A 
hom^polymar. 

Sultabte polycarbonates may be branched ?n a known manner, specifically and 
preferably by incorporating 0.05 lo 2.0 mDJ%, based or^ the total of the biphenols used, 
15 of at teast tr^fy notional CDmpounds, for exampie those having three or mom phanoyo 
OH groups. 

Polycarbonates which have proven part^cuterly suitabte ha^e reiatJW viscdslilfes Ji,^ of 
froni 1.10 to 1.50, in partiouiar from 1.25 to 1.40. This corrasp6nds to an average molar 
20 mass M,v (weigM-avarage) of from 10 000 to 200 000 g/mol, pref^rabSy f rom 20 000 to 
80 000 g/moL 

The d^phenols of the general formula are Known per se or can be prepared by known 
processes. 

25 

Thef poiyoarbonatas may, for example, prepared by reacting the diphenois with 
phosgene in the interfadalprocessv or with phosgene In the homoganeoys-phase 
procass (known as the pyndine process), and in each ease the desirad mdiecular 
weight may be achieved In a known mannar by using an appropriate amount of known 
30 chain terminators. (In relatjon to polydiorganosifoxane-'Oontaiolrig poiyoarbonates see^ 
for exaiT^pis, DE-A 33 34 7S2), 

Examples ciif sMitabte chajh lenn^natprs am phen^^^ p4ert-bUty!phenoLorelsa long- 
chain afkylphenols, such as 4^1 ,34etramethyrbul:s^)ptianol as in DE-A 2S 42 005, or 
35 nionoalkyiphenols, or dIaSKylphenois with a total of from 8 to 20 carbon atoms in the 

alky? subststuents as in 06 472, such as p-nonylphenol, 3,5-dMart-but>1phenol, 

p-tert-Dciylphenoi, p~dodecylphen^^^ and 4-(3,5- 

dimethylhep^^i)p^anQL 

40 For the purposes of the oresent invention, haSogen-frae pofycarbonat^s are 

bfphenols, halogen-free chain terminators 
agents, where the content of subordinate 


poly0arbonate$ cornpos^d of hafogan«frea 
and, if appmpnate, halogen-fme branching 
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amounts at the ppm ieve^ of hydroiyzable chlorine, resuSBng, for exampte, Imm the 
preparation of the polycarbonates with phosgene in the Interfeaal process, is not 
regarded as menShg the term haiogen-cohtainlng^fo^^^ purposes of the mvsntion. 
PolycartJpnates of this typ^ with contents of hydrolyzabSe chbrte at th^ ppm Sevel are 
5 halogen^rea pofyaamonates for the purposes of the present Invention. 

Gthsr syitabte components A) whteh may be nnentioned are amorphoos pol VBSter 
oarbonates, where during the preparatbn process phosgene has been replaced by 
ammatic djcarboxyiic acid units, such as isophthalic add and/or terephthalio add units. 
10 Referehce may be made at this pomt to EP-A 71 1 BIO for further detaHs. 

EP-A 36i 916 describes other suitabie OOP pyeloalkx/l mojc^ls as 

monomer unsts. 

1 S ?t is aiso possible for blspheno^ A to be repfeGed by blsplieno^ TiVlG. Polycarbonates of 
this type are obtainable from Baxr^er with the tradern^rk APEC Hf®, 

As c^mponertt B), the inventive moiding compostsons oomprise from G,81 to 50% by 
weight preferably from 0.5 tc^ 20% by weight and m pariteulaf from 0.7 to 10% by 
20 weight, of a mixture composed of B1 ) at ieast ohe highly branohed or lijfper&ranohed 
pofycarbonate having an OH number of from 1 to 600 mg KOH/gi of polycarbonate, 
prBferably #^Drri 10 to 550 mg KOH/g of polycarbonate, and In partfcuiar lrom 50 to 
S50 mg KOH/g of polycarbonate (to DIN 53240. Part 2), and of at feast one 
hyperbranchad polyester as component B2), or a mixiyre thereof, as explained baiow. 

25 

For the purposes of this Jhyentiohv hyperbrariched polycarbonates Si ) am non- 
crossilnked maoromolecytes having hydrpxy groups and carbonate groMps, these 
having both staiotiim! and moiecular noo-unrforrnKy, Ther structiire may firstly be 
based on a centra! mofecule in tha same way as dendnmers, but wJth non-yniform 
30 chain tength of the branches. Secondly, they may also have a linear structore with 
functional pendant groups, or etea they may combine the two eKtireme§> having ^near 
and branched motecular portions> See aiso PJ, Ftory, J. Am. Chem. Sog, 1952, 74, 
271 8, and H. Frey et aL, Che^, Eur. J. 2000. 6, no. 14, 2499 for the del^njtiop of 
dendrlmerie and hyperbranched ?>Qiymers, 

" Hyperbranched" in the context of the pmseht i nvention mea ns that the degree of 
branching {DB). i.e. the average number of dendntie linkages plus the average number 
of er^d groups per molecule, is from 1G to 99v§%, preferably te 20 to 98%, 
partiouiarSy praferably from 20 to 95%. 

40 

"Dendnm^r in the o^nt^xt of the present inyahtion means that the degree of branching 
Is from 99 9 to 100%. See H. fmy el aK, Acta potym. 1997, 48, 3D for the definition of 
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"degrBe of branching*^ the definition being 

5 (where T ?s the avBrage number of terminaf monomer ynSts, 2 Is the avemga number of 
branched monomer units, snc! L is the average number M Sinear monomer M^^^ the 
macromolaoules of the reapective substancss). 

Cpmponer^t Bi I preferably has a number-average mofar mass^ y^^^ of from 100 to 
10 15 090 d/mof, preferably from 200 to 12 000 g/moi, ars?;^ in parlteufar from 500 to 
10 000 g/mol (QPQ, PMMA stBMar^l 

The giass transition temperature Tg is m partfcuter from -SO^O 14S*'C, prefembly 
froni -SO to 120^C(aceor^lng to DSC, DIN S3765 

In parliQuiar, the v^scossty (mPas) at 23''C (to DIH 5301 9) Is from 50 to 200 000, 
particuiar from 100 to 150 000, and vary particularly prafarabiy irom 200 to 100 OOO, 

Component B1) Is preferably dbtalriabSe via a procass whsch comprises at teast the 
20 foliowing steps: 

a) .rea0«og at feast one organte carbonate (A) of the general formula RQ|(CO)|,GR 
w^th at feast one ayphatic, aliphatic/aromatic or aromatic aloohol (E) whroh has 
at least 3 OH groups, with eteidadon of aipohols RQH to gl^ one or more 
25 oontdensates (R), whera aach R Independently of the dthers> is a straight-chain 

or branohad atjphatio, aromatic/aliphatlc, or aromMte hydrodarbon raoica! 
having from 1 to 2Q carpon atoms, and vihem the radicals R may aiso have 
bpnded to one another to forrn a rihg^ and n ?s a whole number from 1 to 5, or 

30 ab) reacting phosgene, d^phosgene, or tr^phosgena with abovementioned alcohol 
(8) with alimtnatbn of hydrogen chlonda, 

and 

3S b) ^ntermDiecular reaction of the condensates (K) to give a Nghiy functional, Nghfy 
branohed, or highly functional, hyperbranched polx^rbonate, 

where the quantitallva proportion of the OH groups to the carbonaites in the reaction 
mixture Is seiec^ed M such a way that the condensates (K} ha>i^ an average of either 
40 one carbonate group aed more than one OH group or one OH group and more than 
one carbonate group. 
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The starting material used ca n corn prise phosgene, diphosgene, or iriphosgene, but 
organic carbonates are pmfermd hem. 

S Each of the radicals R of the organic carbonafe^ (A) Ms^d as sterting matenaS and 
having tne general formuia RQ(CO)oQR fe, independent^ of the others, a straight- 
ehain or bmnched aliphatic, aromatlo/af^phatio, or aromatjc hydrocarbon radical hav5ng 
from 1 to 20 carbon atoms. The two radicals R may also ha vo bonding to one another 
to form a ring. The mdicai is pfelerably an aliphatic hydmoarbon radicai, and 
10 parficubrty preferably a straight-chain or bmncted afkyi i^dical havfeg from 1 to 6 
oarbon aitdms, er a substituted or unsubstituted pheo>4 radical 

partfeular, simpte carbonates of the lorrnuSa RO(CSO)«OB are used; n Is pref^s^biy 
from 1 to 3, m part^cuiar 1, 

By way of exampte, diafky^ or diaryl carbonates may be prepared from the reaction of 
aitphatic, amiiphatic, or aromatic aicohois, preferably monoaloohols, w pt>osgana, 
Thay may afso ba prapared by way of oxidative carbonylatton of the aicohote or 
phenole by means of CO in the presonoe of nobte rrietafe, oxygen, or HOr,. In ralatidn to 
20 preparation methods for dia ryi or dSai carbonates, see also ""Uf Smann's Enoycfopedfa 
of Industrial Cliernfetry", 6th edition, 2000 Efectmnlo Raiease, Varlag Witey-VCH, 

Examples of suitable carbonates comphse aNphatic. aromatio/aliphatic or aromatic 
carfcooataSi suoh as ethylene oarbonata, propySane 1,2- or 1,3-ca?t)onate, d^pnenyl 
25 carbonate, ditoiyl carbonate, dixySyl oarbonate, dlnaphthyf carbonate, ethyl phenyl 
carbonate, dibenzyl carbonate, dimethyf vcarbonata, dlethyi cafbonate. dfpropyr 
carbonate, djbutyrcarbonate^ diisobptyi carbonate, dspentyl carbonate^ dihex^ 
carbonate, dfeyc(ohexyl carbonate, diheptyf oarbonaie, dtocty! carbonate, dyecyS 
carbonatav or didodeoyi carbonata. 

30 

Examples of carbonates ?n whjch n is grBSter than t comprise diaikyi dicarbpnates, 
such as diCtert-butyl)dlcarbonate, or dialkyi tnoarbooates, such as diCtert-buty!} 
imarbonBtB. 

3S ft is preferable to use aliphatic carbonates, in partfcufar those In which the radicals 

comprise from 1 to 5 carbon atoms, e g- dimethyl carbonate, diathyt cart>ona dtpropyl 
carbonate, dibutyj carbonate, or dnsobutyl carbonate- 

The organte carfepnatas mre reapfed wifii at bast oiie aliphatic alcohol (B) which has at 
40 least 3 OH groups, or with mixtures of two or rtiore d Afferent alcohols. 

Examples of oomj^ounds having at teast three O^^ comprise giycerol. 
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trimethyblniethane, trimethyiolethane^ trimethyj^ 

iris(hydroxymethyl)amine, tri trrs(hydroxypropyl)amine, 
peritaefythntol, d igl^ tnglyem! , polygiycemis . b is(tri methyiolproiDane), 

S trihydrnxytoiyene, tnhy^Jroxydlmethyibenz^ne, pliioro§^uoides> hexahydrnxybenz^ne, 
1 , 33- feenzanetnmetHanol, 1,1 , 1 4ris(4'-hyd roxyphenyOn^^^^^^^ ^ < ^ . 1 4ns(4^^ 
hydraxyphenyj)ethane, bls(tnmethylQipropane), or sugars, e g. gluoose, tnhydric or 
higher poiyhydnc pofyetherois based on trfhydric or higher polyhydnc aleohois and 
ethylene oxWb, propyiene oxide, or buiyiene oxida, or palyasterote. Particuiar 
10 prefefenoe Is given here giyo^roS, tnmathEylolethana, trimethylolpropane, 

pentaer>4hmo|, ancf aSso their polyetherote based on ethylene OKide or 

propylene oxide. 

These polyhydnc aicohols may also be used in a mixlyrB with dihydric alsx^hols {B'K 
1 S with the proviso that the average total OH functionality of atr of the alGOhof s used is 
greater than 2. Examples of suitabie compounds having two OH groups comprise 
ethytene glyooi diethytene glycol, tnathylene glycol 1,2- and U-propanedlof, 
dipropybna gfyc^ot tripropytene glycei, naopentyl gfyc^ol, 1,2-^ and 1,4-biitanedtoL 
1,2-, 1,3-. and 1,5-pentanedlDl, hexanadiol cydopentanedlof, cydohexanedior, 
20 GydohexanedlmethanDi, bis(4-hydfoxyGyc!ohax5f^)fTiethane, bm(4- 

hydrDxycyolohexyl)etliane, 2,2-tois{4-hydrexycyolohexyOpropane, 1 ,1 ^-bisC^^ 
hydroxyphBnyl)-3,3,54rjmethy^cyctoheKane> rasorclfiof, hydroqumone, 
4,4 -dihydroxyphenyr, bis(4-bls(hydroxyphenyl) sulfide, b^s(4-hydfoxyphenyj) suilfone, 
bls(;nydm>cymetnyl)bsn^ bis(hydrc)^ymiethyl)toluene, b^s(p-hydroxypheny^}methane, 
25 bl2S(p'^hydrox^h0nyi}ethane/2,2-bi^ 1,1-b!s(p-iiydrdKy^ 
phenyl)cyelDhexane, dihydroxybenzophenone, dlhyddc polyelher polydls base<l on 
ethytena oxide, propylene oxjda, bUtySene oxide, C3r a miKture of tiies^, 
polyietrahydrQfuran. po!ycaprofacfene, or polyesterols based on dbfs and diearboxyifc 
aoids> 

3G 

The diols serve for fsne adjustment of the properties of the poiycarbonate. if dihydrjc 
alcohols are used, the ratio of dihydno alcohols B') to the at least trihydrlc alcohols (B) 
rs set by the pemon skilled m the art as a fonctfon of the desired properties of the 
polycarbonate. The amount of the aipohol(s) (B') Is generaOy from 0 to SO mot%, based 
3S on the total amount of aO of the aicohofe (B) and (B'}/ The amount Is preferably from 0 
to 45 mo!%: paiiteularfy preferably from 0 to 35 mol%, and very partioulady preferably 
from 0 to 30 mDi%, 

The reaction of phosgene, diphosge or triphosgene with the alGohol or afoohol 
40 mi xtu m generayy takes pSaca with efimina tior^ of h^ rogen ohionde, and ^e reaction of 
the carbpnates with the alcohol of ateohpl mixtum to give the inventive highly furictional 
highly branched poiycarbonate takes place with efiminatfon of the nionohydnc ai^^ 
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or phenol from the carbonata moSecufe. 

Th0 higbSy fuodiona! *ilgh?y branched pDljf^rbonafes femied by the fhv^ntiv^ process 
have termination by h\;^roxy groups and/or by cart)Dnafe^g afte? |^ia reaction, ie. 
wjth no further modification. They have good solubMity in various soSvents, e.g. in water, 

afcohols, such as methanot ethanoi, bufanof, alcoholywafer m acetone, 
2-butaoone, ethyj aostate, butyf aoelaia; methoxypropyl acatate, nielhoxyathy^ acetate, 
tetrahy<3rofuran, dimethylformanilde, dimatnyfacatam^de, N-rnethylpyrroycione, ethyjene 
oarbonatev or prDpylene carbonata. 

Fqr the purposes of thj$ pverttion, a higNly functional poiycarbpnate Is a product whiohv 
besides tfie carbonate groups whfeh ferni tlie polymer skeleton, further has at least 
three, preferably at least six, more pr^mbiy at least ten, tennmaf or pendant 
fyncttenargroups. The functional groups are carbonate groups and/or OH groups. 
There 1^ m pnnciple no opper restnct^on on the number of the termrnaf or pendant 
funcBonaf groups, but products having a very high number of functionai groups can 
have undesired properties, such as h?gh viscosity or poor soiubility. The highly 
functional pqiycarbonates of the present invention mostly have not more than SOQ 
temilnaJ or pendant functional groups, preferably not more than 100 terminal or 
pendant fiinctionaf groups. 

When preparing the highiy functional polyearbonates B1 ), is necessary to adjust the 
ratfo of the compounds oomphs^ng OH groups to phosgene or carbonate in such a way 
th^t the alrnpiest msuftant condensate (hereinafter termed condensate (K)) compnses 
an average of esther one carbonate group or carbamoyl group and more than one OH 
group or or>e OH group and more than one carbonate group or carbamoyl groiip. The 
SI mptest structure of th^ condensate (K) composes^ (Aland a or 

poiyafcohol (B) here results m the arrangement XV^-, or ¥j.X, where X is a carbonate 
group, Y ^s a hydroxy group, and n is genaralfy a number from 1 to 6, preferably from 1 
to 4, particularly preferably from 1 to 3. The mactiVB group which i§ the single resultant 
group here Is generally termed 'Ideas group'' below. 

By w%' of example, if during the preparatbh of th^ sSmpiest condensate (K) from a 
carbonate and a dihydrfe aicohor the reaotipn ratio Is 1:1, the average msiM m a 
molecuie of XY type, illustrated by the general formula 1 , 




Dyring the preparation of Ihe condensate (K) from a Garbonate and a trlhydric alcohol 
with a reaction ratb of the average result is a molecule of XY2 type, illustrated by 
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tti© general formuia 2, A carbonate group is focal group hsre. 

G O \ \ 

Dunng the preparation of the concienBaie (K) froni a carbonate arsd a tetrahydric 
alcohol, iskswiss with the reaction ratfo 1:1, the average resuit Is a motecyle of XVg 
type, iliustmted by the genej^l fpfrnula 3, A sarbomte group Is focal group here. 

^^^^^ * • ^ O-^'^O— R^OH 

HO OH )^ 

R m th0 formulae 1-3 has the dafinition grven at the outset, and R' is an aiiphatic or 
aromayc radical 


The condensate (K) may, by way af example, also be pmpamd from a oariDooate and a 
trihyddc alGohd, as iilustraled the generaS fbrmula 4, the moiar reaction ratio berng 
2:1. Hem, the average resuft Is a molecule of X^Y type, an OH group befng fbca^ group 
hare. In fbrrnu^a 4, R and W are as deftoed in fbrmulae 1 -3v 


QH 


K dffunctlona^ compounds, e.g. a decarbonate or a dioi are also added to the 
oompon^nts, this extends the chains, as J|ius|mted by way of^ e in the general 

formula 5< The average result Is again a mofecute of X¥s type, a carbonate gs^^oup being 
fooal group. 
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In fofmyla 5, is an pfganiq, pmfei^bly al^ radical, arid R and R- am as defined 


aboye. 


is also pDssibte to use two or more condensates (K) for the syntheses. Use may be 
made: hBre firstly of two or more alcohols or of two or more carbonates, y Ixturas of 
various cofidensatas of different elajotiire can moreo^/^^r abtai>ied via safection of 
the ratio of t^e afeohois used and of th^ caH>oriates or of the phosgenes. This may t?^ 
explained taking the example of the reaction of a carbonate with a trihydrfcs afeohoS. ff 
the starting matena^s are introduced In a ratte of 1:1, as illuslrated in (il)/ths resyft is an 
KYj^ molecule. If the starting matenafe are in trod ucad In a ratio of 2:1 as illustrated Jn 

the result is an X^y molecule. If tha ratio m between 1:1 and 2:1 the result Is a 
mixture of XY^^no Wf molecuies. 

Accordthg to the jn%'en«on, the simple condensates (K) desGHbed by way of example In 
the fomiylae i-S preferer^tteSly react jnt^rmotecularly to form highiy fuhctionai 
pojyoondensates. hemi natter tarrned polycondansates (P). Tha reactibn to give the 
oondansate (K) and to g^ve the polycondensate (P) usually lakes place at a 
temperature of from 0 to 250^C, prefarabfy from 60 to 160''C, ?n tsufk orln solution. Use 
may generally ba made here of any of the sof vents which are inert with respect to the 
respective starting materials. Preference ia given to use of oi^anlo aofyents, e.g. 
decane, dodecane, fser^zena^ tolMer^eT dhSoroberizene, xylene, dIrriethySformamide, 
dlrnethySac^taniSde, or solvent iiaphtha. 

In one praferrad embodiment: the condensafron reactfon te carried out in bulk. The 
phenol or the monohydnG ateohorROH i^haratad during the reactfen can he ramoved 
by distillatfoo from the reactton equj^ibhum to aocaieraie the reaotbn, if a ppropn ate at 
reduced pressure. 

If rempyal by dlstiilation |s ihtended, jt is genera Hy advlsaNe to use those carbonates 
wt^idi Hfeerate alcohols RON wth a boiling point below 1 40 during the reaction. 

Cataiysts or catalyst mixtures may also be added to accelerate the reaction. Sustabte 
caialysts are compounds which catalyze esterlficatlon or transastenfiGatian reactions, 
e.g. alkali metal hydroxides, alkaN metaS carbonates, alkalrrnetarhydmgencarbonates, 
preferabiy of sodium, of po^ssi^ of cesium, ternary amines, giianidjnes. 
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ammonium compdunds, phosphonrum eompounds, organoakmilnym, organotin, 
organozina organolltanium, organoarconlum, or organobismuth compounds, or aise 
what are known as doui)b^ m cyanide (DiViC^ oataiysts, ^>g; as dasqnbed In 
DE 10138216 or DE 10147712. 

S 

St Is preferable to use poiassjum hydroxide , potassium carbonaH potassium 
hydrogencarbonate, d^azabfcyclooctane (DASCOK d^azabicydononene (D8N), 
diazabteyctoundacene (OSU),^ such as Imidazole, l-methyllmfdazote: Qr 

1,2-dim0thyiirnidazDle, Mtanium tetrabutoxlde, tilanlum tetraisopropoMide, d&utyltjn 
10 oxide, dibuiyltin djlaumte, stannous diootoaSe, 2:irconEEMm acatyia^^ m^j^ures 

Th0- amount of eataiyst generally added is frs^ 5Q to 10 000 ppm by weyht, preferably 
from too |o 5000 pprrs by weight, based on the amourit of the alcohol mixtura or alcxshol 
15 used, 

it J$ afeo posslbfe to contrdi the mtermolecular poiycondensatioo reaction via additio of 
the surtabie catalyst or else via seiactfen of a suitable tempemture/ The avem^ 
motecular weight of the poiymer (P) may morebver be adjusted by way of tiie 
20 comps^sition of the starting components and by way of the residence time. 

The condensates (K) and the polycondensates (P) prepared at an efevated 
temperature are usually stable at room ternperatyre for a reiativeiy long peripd, 

2o The nature of the condensates (K) permits polyooodeneates (P^ with different 

structures to result from the condensation re^cti^^^ these having branchtng but rio 
oros^lirtking, Purtherrrsore, in the tdeal casSj the polycondensates (P) have either one 
carbonate group as focal group and more than two ON groups or efse one QH group 
as foca^ S^^^P and more than two carbonate groups. The number of the reaol^ve 

30 groups here the result of the nature of the conden[sates (K) used and the degree of 
polycondsnsat^on. 

By way of exampfe, a cbndehsate (K| according to the genefai formuia 2 can react Via 
tnple fntermoleciiSar condensation to give two diffemnt pofyoor^densates (P% 
35 represented m the general formul^^^ 7. 
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.OH 


.OH 

^>-^"< 
// OH 
O 

In formulae 8 and % R and R'^ are as defined above. 

There are various wa^^s of terminating the mtefmoleeuSar poi^ondensation reaotlon> By 
way of example, the temperature may be fowerad to a range where tie reaction stops- 
and the produot (K) or the poiycondensate (P) is storage-stabte* 

ft is also possibia to deactivate the cata^ in tHe case of baste cataiysis 

via addition of Lewis adds or proton acids. 

in another embodirnent, as soon as the ^nterrnoiaculsr reacion of tie condensaie (K) 
has produoad a poiyeondensate (P) with the desired degree of poiycondensalian, a 
product having groups reactive toward the focal group of (P) may be added to the 
product (P) 10 terminate the reaction; For example, in the case of a carbonate group as 
focaj group, byway of exampfe, a mono-, dj-, or pDlyamine may be added, Sn the case 
of a hydroxy grdiip as fdcai group, by way of exaiilple/ a mono-, d^, or popsocyanaie, 
or a cdrnpaund odmpnslng epoxy groups, or an acid derlvallve whioh reacts wiih OH 
groups, can be added to the product (P); 

The inventive highly lunciionai po^ycarbonates ar^ mostly prepared in the pressure 
range from 0.1 mbar to 20 bar, preferably at from 1 mbar to 5 bar, In mactprs or 
reaction oasoades which am operated Patehwise, semicontinyoos^y, or continuously. 


Tbe inventive products can be further processefd without fujlher pur^ffic^^^ their 
preparation by vrrtoe: of tlie abovem adjustment of the raaoilon oondlfions and, 

If appropnate, by virtue of the seieotion of the sultabfe soSvent, 

In another preferred ernbodirnent, the product is stripped, i a. fmed fromlow-mofeou^ar- 
weight, voMilecompour^ds. For this, once the desired degrea of con version has been 
readbed the oatafyst may optionally be deactivatsd and the low-moleoylar-waight 
VDlatOa cor^stjfei^nts, e,g, morspafcphdfe, phehpis, carbonates, hydrogen chionde, or 
hig hly volaOlfe oHgomeric or cyclic com pounds, can be removed by dlstiilatlpn, if 
appropnate with tntroduction of a gas, prelferabiy nitrogen, carfeon dioxide or air, if 
BpproprmtB at r^dueed prasaure* 
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in ano^hmr prmmrBd ambod^ment tha Inventive polycarbonates may contain other 
functjonai groups besides the functional groups pm^^ at this stage by virtue of the 
mactior?. The tir^dionaiszatlon may take place ciuring the process to rncr^a^e mdfeGUlar 
vveight, or els^ subsaquentiy Le, ^fter Gompletfon of the aqm^ poiycandansation. 

5 

If, phor Iq or during the process to increase moiecuiar wefght, componaiife are added 
which have other functional groups or ftinctiona^ eiements besides hydroxy or 
s^rbonale gmups, the result is a poiyoarbonato polyn^er with randomSy distrilr^utecl 
funotionailttes other than tha carbonate or hydroxy groups, 

10 

Effects of this type s^n, by way of example, be achSeyad via addition, during the 
polycondensatfen, of CO bear other functional groups or functional 

elements, such as mercapto groupS: primary, secondary or tertiary amino groups, ether 
groups, denvatives of carfooxyHc acids, derivatives of sufenic acids, derivatives of 

15 phosphonio acids, silane groups, slioxane groups, arys radicals, or Song-chain alkyl 

radicate, besides hydroxy gfoups. csrbQnate groups or oarbam Examples of 

compounds which may pa uead for rnpdification by means of carbamate groups are 
ethanplamir^e, propanolarnlne tsopropanofamsne. 2-{|?uty^amino)elhano^, 2-fcydo* 
hexylamino)athanot 2-arninD-1-bytan0S, 242-aminoethoxy)Mhano! or higher 

20 alkoxylation products of ammonia , 4-hydroxypipendine, 1-hydroxyathytplperazina, 
diethanoiamine, dipropanoiamins^ djisopropanolareme, trte(hydroxyrr^athyl)ar^ 
methane, tris(hydroxyethyl)arTiinomethane, etfiyienediamine, propylenediamioe > 
hexaimethyfenBdiamlne or isophoronadiamine, 

25 An example of a compound which can b@ used for modifioation mm mercapto groups Js 
niercaptoethanoi By way of exam pte, tertiary amino groups can be pro<|uced via 
incorporation of N-methyidiethanolamlrre, N-meth\f1diprDpanoiamJne # 

N.N-diniethytethanQiarnSne By way of example, ether grqiips may be generated via 
co-condensation of dihydnc or higher polyhydhc poiyetherofs. LDng-ohain alkyf radicais 
30 can be mtroduced via reaction with iong-chain aikanediols, and reaction with alky^ or 
aryf diisocyanates generates pofyoarbonates having a ikyf, aryi, and urathane groups or 
urea groups. 

Ester groups can be produced via additiori of dlcartx)xyilc aci<i^ or Mcarfooxylip ad^^ 
35 for example, dimethyl tarephthafate, or tricarboxyHp esters. 

Subsequent f unolionaiization can be achieved by using an additional step of the pro- 
cess (step c)) to react the resultant highly functiopal h branched, or highly 
flincttonal hyperbrBnqhed poiycarbpn suitabfe funotionaHzing reagent which 

40 can react with the OH and/or oarbonats grQups or oarfoannoyf groups of the 
polycafbdnate, 
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Bf way of axampla, highly functional highly branched; or highly functional 
hyperbrancned pGlycarbonatas containing hydroxy graups can be modiffed via addition 
of motecules containing acid groups or CQntaining isacyanata grouj>s. By way of 
exampte, polycarbonates eonta groups can be obtainad vi^ reaction with 

5 campK^unds confining an hydn^ g^ups. 

Highly functional poly carbDnates conipnsing hydroxy groups may moraov^er afeo be 
con verted into liSghly functional pq lyoarbooate polyBt her polyois via reaction with 
alkylena oxides, e.g. ethytene oxide, pmpyiene oxide, or butytene oxide. 

10 

A great advantage of the prooess is Its oost-effecSvenesSv Both the re^ a 
candansate (K) or poi^cjondensate (P) and aiso reaction of (K) or (P) to ^ive 
polycarbonates with other functionaS groups or efements can take plme m dne reactor, 
this bejng advantageoys technically and m terms of cpst-^flBCtivenes^, 

to: 

The Jnventive rnolding coni positions may comprise, as component at teast one 
hj^erbrar>ctled polyester of A^B^ type, where 

X is at teast 1 . 1 , preferabiy at least 1;3, in particular at feast 2 
2Q y Is at feast 2.1 , praferably at [east 2,5^ m particular at least 3, 

Us0 may also be made of mixtures as units A and/or S, of course. 

An A^By-type polyester is a condensata composed of an x-^nctbnai molecy ie A and a 
25 y-functiona? rnojecule B. Sy smy of axampla, mention may be made of a polyester 
composed of adipjc acid as molecuie A (x == 2) and giyearol as moSecule B (y 3), 

For the purposes of this invention, hyperbranched polyesters B2) are non-crossllnkad: 
macromotecuies having hydroxy groups and carbocy groups, these having both 

30 structuraland molecular non-unrform^ty. Their structure may firstly be based on a 

central rndecuie In the same way as dendnmers, but wjth non-uniform chain langth of 
the branches. Secondly, It^ey may also have a fsnear structure with functional pendaot 
groups, or else they may con^ two extremes, having linear and branched 

motecuiar porlfens. Sea also PJ. Floryy J. Am. Ohem, Soc. 1952, 74, 2718, and 

3S H. Frey et al., Chem, Eun J. 2000, 6, no. 14, 2499 for the definilion of daodnmeric and 
hyperbranched polymers. 

''Hyperbranched*' in the context of the present inventfoji means that the degree of 
l>randiing (DSl i:e, the average number of dar^d^te Hnkages plus the average number 
40 of 0nd groups per moiecufe, is from 1 0 to 99,9%, prefers^biy from 20 to 9Q%, 
parlicularly pmferabiy from 20 to 95%. 

"Deiidhmer^ In the context of the pf%seh^ rneans that the degree of bmnchsng 
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Is from 99.9 to 100% See H. Frey el al. Acta Poi^^^m. 1997, 48, 30 for 
**degree of branching". 

Component B2) preferably has an Mr, of from 300 to 30 000 g/mol, in paitfeular from 
4Q0 to 25 000 g/moi, and very particuiariy from 500 to 20 000 g/mol <SMBmim4 by 
mearts of GPC, PI^MA staodam. dimethylacatamide elumt 

82) prBferably has an OH number of from 0 to 600 mg KOH/g of polyester, preferably 
of from 1to 50Q mg KOH/g of polyester, in partfcufa 20 to 500 mg KOH/g of 
pofyester to DIN S3240, and praf^rabSy a GOOH OMmber of from 0 to 600 mg I^OH/g of 
polyester, pref^ra&iy from 1 to 50Q mg KOH/g of poiye^t^r, and m partlcylar from 1 to 
SpO m§ KGH/g of poiyeMer. 

The is prafarabiy from -50^C to 140*0, arid m parlteuiar fft>m --50 to tOO'^C (by 
means of PSC. to DIN 53765). 

Prefemnca partbufariy given to thorn oomponents B2) in whiph atieast one OH or 
OOOH number is greater than 0, pnelerably greater tlian 0,1 and in partioular greater 
than Q,S. 

The inventive component B2) Is Iri partfeuiar oblainafete via the processes described 
below, speoificalty by reaoting 

(a) one or more dlearboxylic acids, or one or mors derivatives of the same, with one 
or mom a! least trihydnc aicpho!s, 

or 

(b) one or more tncarboxylic acids or higher poiyt^arboxyfjc aoidSv or one or more 
denvatjves of the sam% with one or mors d jols 

in the pfesence of a solvent and optionally in the presence of an inorganiG, 
GrganometaHie, Of tow-moiecular-weight orgarllc catalysts or of an enzyme. The 
reaction in solvent is the preferred preparatipn method. 

For the purposes of the preseni Invention, highly functtonaS hyperb ranched poiyesters 
B2) have molecular and structural non-uniformity. Their molecular non-uniformity 
dtstsngutehes them fmm dendrimers, and they pan therefore be prepared at 
considerably iow^r qdst 

Amor^g the dicarboxyiic aoids which mn be reacted according to variant (a) are, £?y way 
of ^<ampte, c^ilq acid, malpntq acid, succinic acid, giotano adil, adijiiC add> pimeijc 
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add, subeHc acid, a^iaic add, sebaci^ add, undecane-a,<<>-'dicarboxylic acid, 
dodecaii0''a,<:^>-dicarboxyijo acM, cis- and trans-cycioh@xane-1,2-dlGarboxyyc ao Qis- 
and l:rsns-€ydohexane-1 ,3-dicarboxySlc aeid, ds- and trans-cyclDhexane-1,4- 
dicarboxyljc acM, cfe- add tra add, and and trans-> 

5 cydoperitane-1 ,3-dbar&oxyHG add, 

arid the abovenisntioned dicarboxylte adds may have substitutJon by one or more 
radicals selected from 

10 GrO jo-alkyr gmyps, sudi as methyf, ethyl, n-propyi, Isopropyi, n-butyl, isobulyl, seo- 
feutyL tertrbutyl, n^-pent^l, isopentyl, sec^paiityf, neopentyl, 1 ,2-diniathySpropyi, Isoamyi, 
n-hexyl IsoKexyr, sac-he>fy!, o-heptyS, isdbeptyl. n-octyL 2-ethy!hexyt Ji-.nqnyf, and n« 
decyj, 

15 C5-Ci2-cyc!Da1kyl gmups, sucii as cyclopropyl, cyclobutyL cydopentyr, cydohexy!, 
cydoheptyL cyGiooctyt eyclonQnyl, cyctodecyl, cyctoundecy!, and cydododecyi; 
preferenGe ?s givan to cydopantyi, cydoiiaxyl, and cycbheptyS; 

alkylana groups, smh as rTiethyterie or atb>4idene, or 

20 

C5-G-i4-ary! groups, such as phenyl, 1-naphthyS, S-naphthyf , 1 -anthryl, 2-anttryt 9- 
anthry^, 1-phenanlhryi, 2-phenantbryl 3-phenaothryl, 4-phanantb^^ and 9-phananthryl 
pmferatty pbenyL 1«napMhyi, and 2-naphthyl> particularly praferabSy phenyl 

25 Es^^mpfes whioh may be mentioned of rBprBSOBtaSves of $ute^^^ dicarboxyyc acids 
are: 2>-mathyfmaiOfilc acid. 2-athyfmato add, g-phenyfmabnfo add, 2smatb>isucdn?c 
add; 2-ethylsuoQlnte add, 2-phenyisuccihlc add, rtaoonte add, 33-dlmetbylgiutanc 
acid, 

30 Among tria dtearboxyBo adds which can be mactad acoording to variant (a) are also 
^thylanlcally unsaluraiBd adds, such as mateic add and fumanc add, and aromaijc 
djcarboxylb adds, such as phthalic acid, feophthaiic add or terephthaS|c add. 

It is also possifofe to use mixtures of two or more of the abovementioned representative 
36 aompounds. 

The dicamoKytlc adds may eithor be used as they stand or be used in the fDm> of 
derivatives. 

40 Darivatlvas am prBtefBbiy 

the reievant anhydHdes in rnonor^iedc or ^tee poSymenc form, 
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mono- or dfalkyi esters, jpmfarably mono- or dimethyl esters, or the 
corresporidifig mono* or dtethyi esters, or eise the mono- and dialkyl asters 
derived from higher a|cohbls, mcb as n-propanof, mopropanol, n-butan^^^^ 
Isp&utanoi, tert-butanol, n-pentar?qi, n-^^Kanol 

and also mono- and clmr>yl asters, and 

mixed estars, preferably methyi ©Ihyl esters . 

in the prelBrred prepamtfon process itis also possibte to use a rriixtum oompos^ed of a 
dicarboxySlc addmd one or mora of its derivatives, EquaSly, It Is possible to use a 
rnjxture of two or more different derivatives of one or more dicarbpxsiiio acids. 

^t Js partioulariy preferable ID use sucdnte add. glutario acid, adrp^c acid, phthalfc aoid. 
Isophthalic acid, terephthayc ac§d, or the mono- or d?methy^ ester thereof. It is very 
particularly preferable to use adipfe acid. 

Examples of at Iaas4 tnhydrio aicohols which may be reacted am: gll^rol, butane- 
1 ,2,44rio!, n-pentane-1 ,2J%ioL n-pentane-1 ,3,5-tnpL n-hexane-^l ,2,64riof, n-h^xane- 
1 ,2,S4nol n-hexane-1 tnmeth^^^ or 
ditrlniethyiolpropane, trimethyiofethanev pentaerythr^to^ or dipentaerythntof; sugar 
aicohDJs, such as masoeryihntol, threftoi, sorbitol, mann tof, or mixtures of the above at 
feast trihydnc aicofidfs* It Is preferatjie to use glyceroi trimethyiolpropane, 
tnmethyfotethane, and pentaerythntbi. 

Examples of tncarboxyiio acids or polycarbqxylic acids which can be reacfed aoqording 
to variant (b) are benzene'1,2.44ncarboxylic acid, benzene-1 J^Mricart>o:^ySic: acsd, 
benzer>a-1 ,2,4,5-|etracarbo)?ylic acid, and mali^tic acid- 

Tnoarboxy^te acids or po^ycarboxylie acids may be used in theinvenive reaction either 
as they stand or else In the form of danvafives> 

Denvatives are preferably 

the reievaet anhydrides in rnonqmeric or else polymeric fotm, 

mono-, di-, or triaikyi esters, pmferabiy mono-, dJ-, or tnmethy I esters, or the 
corresponding mono-, di-, or triethyl esters, or else the mono-, d|-, and 
triesters derived from HIgliar aioohols, such as n-propanol, Isopropanoi 
r^-bulahol, isdbutanol, te?^ n-p#ntandS, rJ>^hexanoi or efee moao-, di-, 
or trivmy! esters 
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and mmed mathyi athyi estars. 

For tha purposes of the |>reseni invention, it fe aSso possible to use a mixture composed 
§ of a tfj- or pDi^arboxyJic acid and one or more of its da^v^tives. For the purposes of 

the present Invention it is fikewme posslbfe to use a mMune of two or mom different 
denvatives of one or more tri- or poSycarboxpo acids, in order to obtain component 

10 Examples of diote used for variant (b) of the present invention are a^ytene glycoi 
propane-l propane-1 ,3-db|, butane-i,2-dtoi, butafi0-1,3-dloi, butane-1,4-dlol, 
butaqeH23-<iioi, pentane-l ,2-diat pant^ne-1 ,3-diol. penlane-i ,4^dbi, pentane-l ,5-dioil, 
penlane>^2,3-d3Dl: pantane-2,4-dlDL hexaris-1 J-dfd^ haxane-1,4-dfol, 
hexane- 1 ,S-d to L hexa ne- 1 , liaxa , Hepta na- 1 , 2-dio! , 1 , 7-hepta nedldf , 

15 1 ,8-octanediol 1,2-octanedloi, 1,9-nonanediol 1,10-decanedjoi, 1,2-deoanedlol, 
1,12-dodecanediol, 1 >2-dodecanedio!, 1 ,5-hexadiene-3,4-dtol cyciopentaned^i 
oyclohexarladiois, inosjio! and derivatives^ (2)-fnethyipentane-2,4-d{oi 2,4-dimethyl- 
pe^^a^e-^2,4-d^di, 2^thylhe>£an0^1,3-didi, 2,5^d|methyShexane-2,5-dtol, 2,2,44rimeth>4- 
pentane-i ,3-oloL pinacof, diethyleoe giyooS, tnetbyiene glycol, dIpropyfeBe glyoo!> 

20 tripropylene glycol, pdlyethyiene giyeols HOCCHseHaOX^-H or poSypmpylsne glycois 
HO(0H[CH3]CH2O)5vH or rnixtu res of two or mora representative compDunds of the 
abov^ CDmpounds, where n is a wliole number and n =^ 4 to 25, One, or else both, of 
tha hydHDxy groups here in the abovementloned diols may afso be replaced by SH 
groyps. Prefereno^ fe given tp ethyfene glycol: propane-1,2-dioS^ diethylene giycol, 

25 triethylane glycol, dipropyiene gSycol, and tnpropylane glycol. 

The molar r^tjo of the niolecuJes A to molecules B m the Aj^By pol>^stbr the yanarits 
(a) and ip) is from 4;1 to 1:4, particuiar from 2:1 tO; 1 ;2, 

30 The at least tnhydrio aioohols reacted according to variant (a) of the process may have 
hydroxy groups of Which aflliave identteal reactivrty. Preferance Is also given here to at 
least trihydric alcQhois A^fhqse^ but v%+3ere 

reaction with at least one add groiip can induce a fatf-bff in reaotMly of the remainmg 
OH groups as a result of stenc or electronic efteDts> By w^y of emmpie, th?s applies 

35 when trjmethyfoipropane or penfeerytbritoS is used. 

However, the at least tnhydnc alcohols reacted according to variant (a) may also haye 
hydroxy groups haying at least two different chemical raact^ vities. 

40 The different reactivity of the functiorja! groyps h^re may efear derive from chemleal 
causes (#,g. pnmary/seopndary/tertiary OH group) or from stenc oauses. 


FF SSS03 


24 

By way of example, the trbl may comprise a triof which has primary and seooncfary 
hydroxy groups, prelarrad axample being glycerol. 

When the invehtiva reaction Is carried qlit according to vaHant (a% it Is preferabte to 
5 opemte in the absence of diob m& r^ionohycfrtc alGohols. 

When the Inventive reaction Is earned out according to variant (b), it Is preferabie to 
operate in the absen ce of rnono- or dfcarbqxyllc aads . 

10 The Invemive prpcsss iii carried out m the presanoe of a soSvent, Examples of suitabte 
oompounds are hydmoarfeons, tu^^^^^ or an>matlc^> f%r#cularty suitabfe 

paraff1r>^ am n-heptana and cyolohexarie, Partlsuiarly sujtabfe aromatlcs are tpfuene, 
oftho-xytefla, melB-xytene, pmB-x^ener xylene In the form of an isomer mixtum, 
ethytoenzerte, chlorobenzane and ortho- and meta-drchlorobenzene. Other very 

15 particulady suitable solvents in the absence of addic catalysts ara; ethers, such as 
dioxane or tetrahydrofuran, and ketones, such as methyl ethyl katona and methyl 
isofauty! katona. 

According to ma invanttoh, the amount of soivant add^d is at laast 0A% by weight, 
20 based on the weight of the starting matanals used and to be reacted, pr^rafe^y at least 
1% by weight, and partfculady pmferably at least 10% by weight, it Is also possible to 
use excesses of solvent based on the weight of starting matenate used and to be 
raaoiad, e,g, from 1.01 to 10 t^n^es the amoynt Sorvent amounts of more than 
100 t?mes the weight of the startm matenais used and to be reacted are not 
25 advantageous, because the reaction rate reduces markedly at markedly lower 
cor^cantrntiohs of the raactantSi giving un^cohoftitcaSly Sohg reactten times. 

To carry out the process preferred according to the invention, operatfens may be 
earned out In the pmsenee of a dehydrating agent as additive: added at the start of the 
30 reactioHy Surtable examples are mofecuiar sieves, jn particuter 4 A molecular sjave, 
MgSQ^, and :Na2S04. Duhng the reaction it is also possible to add further dehydrating 
agent or to replaca dehydratifig agent by fresh dehyd rating agent. During the reaetton it 
is also pdssfete to temovB the water or aScohp! forrned: by distlflatidn an(|, for axi^mpte, 
to lise a water separator 

35 

The process may be earned out In the absence of aofdte catalysts, is preferable to 
operate in the presence of an acidic inorgante, organometallic, or organic catalyst, or a 
rnixture composed of two or more acidic inorganic, organometallic, or organic catalysts. 

40 For the purposes of the present Invention, exampies of acidic f nor^anic c^araSysts are 
sulfunc add, pho^phonc ^dd, phosphoric acid, hypopthosp 

suifate hydrate, alum, acidic siiba gei (pH - Q. m particular - 5), and acidic aluminum 


m 

oxide. Examples of other oornpounds whjch can be used as sadic inorgamc Qataiysts 
are aluminum compounds of the general formula AI(OR}3 and titan ates of the general 
forrnuia Ti(OR)4, whem emh of the radicals R may be^ or different and is 

selected iaciependenyy of the others from 

§ 

Ci-Cio-afkyiradicais, such as melhyi, ethyL n-propyl feopropyl, n-butyl: fsobutyL sec- 
butyl, terl-butyi n-pentyL IsopentyK sec-pentyl, neopentyl, 1.2-dlmethylprQpyl, isoamyi, 
n-hexyr, feohexyl, sec-hexyS, i^-heptyL IsoheptyL rvoctyL 2-ethylhexyt n-nonyt and 

10 

Cb-C^i^-cycfoafkyt radicals, su<t^ as cycbprafiyl, cy^^ oyclopentyl. cyctehexy^, 
cyofoheptyl, cyoiooctyi, sydononyii, cyoiodecj^, cycioundecjd. and cydododeoyi; 
pmference is given to cycldpentyl, cycbhexyf, and oyololieptyL 

15 Each of the radicals R In AI(OR)3 or TI(OR)4 te preferably idantioaf and seteGled from 
feopropyl or 2--ethylhexyf. 

Exampies of praf erred acidic organprnatailic cataiysts are seieoted from da!kyltln 
oxides R:jSnD, where R is defined as above. A partteularly preferred representative 
20 compound for acidic or^andmetallic catalysts is df-n-bytyUin oxSde, Mijqti is 
commercially available as "ox04^r^'^ or dJ-n-butyttin dilaurate. 

Preferred acidjc organic catalysis are acidic organic compounds havmg, by way of 
exampie, pfiospliata groups, suifb^ic acid groups, sulfate groups, or phospfionic acid 
2S groups. Partjcy^^^ preference is given to syifonic acids, such as para-toluenesulfonic 
acid. .Acidic ion exchangers may also be used as acidic organic catatysts, e.g. 
polystyrene rasins cbr^taining sulfonte acid groups and crosslmked with about 2 m6S% 
of divinylbenzene, 

30 it ?s also possible to use comb^nalions of two or more of the abovementjoned eatalyBts. 
ftis $ilso possibfe to use an jmmobiUzed form of those organic or orsanometasKc, or 
else Inorganic catalysts whieh taNe the fdroi of discrete moiecules. 

If the intention fe to use addle inorganic, organomeiaflic, or organic ca^iy^ts, according 
35 to the invBHt^on the amount used Is from 0/1 to 1G% by weight, preferabiy frofn 0,2 to 
2% by weight, of oataiyst. 

The inventive pmcees carried out under inert gas, e.g. under carbon dioxide, 
nitrogen, or a nobfe gas, among which mentbn may particufaHy be mad^ of argon. 

40 

The Inventive process Is earned out at temperatufes of from 80 to 2Q0''C. It Is 
prelerabfe lb operate 130 to ISO'^C, In particuiaryp to i SO^'C, 
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or below thai temperature. Maxrnium temperatures up to 1 45''C are parliculariy 
pr^fmrm, and tamperatures up to 135''C are very partlGula riy preferred. 

The pr^ssum conditjdns for the inventiva p^^^ ar^ ript odtioal ppr so, St rs possible to 
S Dperate at markedly reduoed pressure, e>g, at from 10 to 50Q mbar Th^ inventive 
process msy also be earned out at pressures above 500 mbar. A reacfen a! 
atmospheric pressure Is preferred for reasons of sjrnpiicity; however, oonduct at slightly 
increased pressure is also possible, e.g. up to 1200 nibsr, It is afeo posslbte to operate 
at marted^y increased pressure, e.g. at pressures up to 10 bar. Reaction at 
10 atmospheno pmssure Is preferred. 

The reacfcn am^iortlii^ lhv^ process usualiy from 10 msnutes to 2S hours, 
preferably from 30 minuter to 10 hours, and partioufariy preferably from one to 8 hours. 

15 Once the reacsUon has ended, the highly functional hyperbrar^ched polyesters can 
easily be isolated, e.g. by removmg the cataiyst by f SItratiori arid concentrating the 
mixture, the cqhcentmtion ph>^ carried out at reduced pressure. 

Other Work-up rnethods with good suitablffty are preo^pitatior) after addStton of water, 
foHowed by washing arid drying, 

20 

Component B2) can also be prepared in the presence of enzymes or deconiposit^on 
products of enzymes (acGording to DE-A 101 63163). For the purposes of the present 
Invention, the term acidfc organic catalysts does not include the d^carboxyKc acids 
reacted adcordtng to the lr5ventson> 

25 

It Is prefarabte to use ilpases or esterases^ Upases arid esterases with good suitabiiity 
are Candida cylSndracea, Candida iipoiyttea: Candida tugosa, Candida antardica, 
Candida utlis, ChromobaQt0h urn viscosum,, Geofnchuni visoqsum,. Geotnchum 
candidum, Mucor javanicus, Mucor mihei, pig pancreas, pseudornonas spp., 

30 pseudomonas fiuoresoens, Pseudomonas cepacia, Rhizopus arrhfzus, Rhizopus 

delemar, RHizopus niveus, Rhizopus orysHe, Aspergillus niger, Panlcli^iurri roqueforitl, 
PenicHisurn qamembertH, or esterase from Bacillus spp. and Saoiilus 
therniogluoosldasius; GandMa antarctica lipase S is partidubrly preferrBd. f he 
enzymes listed ans corrimerdally avaifabfe, for example f rtjm Hovozyrnes Bfetec^ Inc., 

3S Denrnark. 

The enzyrr^e Is preferably used in immobilized form, for exampie on silica gel or 
Lewatit®, The processes for immobjiizing enzymes are known per ss> e.g. from Kurt 
Faber, "Blotransfdrmaions in orgarib ohemisfcy", 3rd ad rt^pn 1997, Spnng^r Veriag, 
40 Chapter 3,2 "ImmGfoiHzatioh'" pp, 34S-3S6. fmmoblHs^d enEyriies are oorrimerclaSly 
avatlabte, for example frorri NDVozymes Siotech Wo,, Denntark. 


2? 

The amount of immob?yzad er^z^ from 0.1 to 20% by weight in parlfcular 

from 10 to 15% fc^ weight: based on the total WBlght of the starting ^^^^^ 
to be reactecf . 

5 The inventive process earned out at temperatures above SO'^C. ft preferable to 
operate at temperatures of or below that temperature, Pref^renpe is gi\/en to 

isniperatures yp to SC'C, very particular preferenca is given to temperaturas of frpm 
62 to 75^C, and stHimom pmferenc© is gi^en to teniperatyres of from 65 to 75*0. 

10 The Inventive process Is carried otit In ttye pmsenoe of a solvent, E3<ampSes of syita[Ne 
cornpounds are hydroearb^qns, suc^ as paraffins or aromatios. PartteifSatly suitabie 
paraffir^aare n-heplane and oyoldhexane. Partteu^arly suitabfe aromatics are toiuer^a, 
orlho-xySene> rneta-xylene, para-xylerie, xyfene in the form of an isomsr oiMum, 
ethyfe^h^ene, chlorobenzene and ortho- and meia-dichlorobenzsne; Other v^ry 

15 particularly sujtabie solvents are: ethers, such as dioxane or letrahydrDfuran, and 
ketones, such as methyi ethyl ketone and rriatliyl isobu tyi ketone. 

The amount of soivent added is at ieast 5 parts by weight, baseid on the weight of thfe 
starthig matenab used and to be reacted, preferabiy at least 50 parts by weight, and 
20 partrcularly preferably at feast 100 part^ by weight Amounts of more tian 10 000 par^ 
by weight of soNent are und©simbia, because the reactjon rate decreases markedly at 
markedly lower conoentrat^ons, giving uneoonomicaify fortg Feactfon Mmes. 

The irtventive process earned out at pressures above 500 mbBr. Preference 1^ given 
25 to the reaction at atmdspfieno pressure or sSigbtly increased pressure, for example at 
up to 120G moar: It Is also possible to operate under markedly Increased pressure, for 
exampfe pressures up to 10 bar. The reaction at atmospharfc pressure is praf erred. 

The reactidn time for the inventive process is usuaHy from 4 hours I0 6 days^ preferably 
30 iTom S hours to 5 days, and particuiady preferably irorn 0 hpurs to 4 days. 

Once the rBaotion has ended, the highly functsonal hyperbranchad polyesters can be 
isolated, e.g. by removing the enzyrje by fSl^atibn and oonoentraiing the mlxtbr©, the 
oonqentr^idn process hem usually being carried out at reduoed pressure. Other work- 
36 up methods with good sui^bility are precipitatlqr^ after additipn of water, foflowed by 
washing and drying. 

The highly functional hyperbranched polyesters obtamabfe by the inventive process 
feature particuiarfy low contents of discolored and resinlfied materiai For the delSnltion 
40 of hyperbranched poiymers, see also: PJ. Ffory, 4, Am. Ctiem. Sop. 18S2, 74, 2718, 
and A, Sunder et aL, Ghem. Eur. J. 2000, 6, no. 1, 1-8, However. Jn the pontext of the 
present jnvantion, '\highiy functional hyperbranched'' means that the degree of 
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branching, Le. the average number of dendri^ the a v^erage number of 

snd groups per mofecuSe is from 10 to 99.9%, preferabiy fern 20 to 99%, particylady 
preforabiy from 30 to 90% |see in mis connaction H. Prey et at Acta Pofym. 1 997, 48, 
30). 

•S- 

The In vBntfv^ poly asters have a molar mass of fern 500 to 50 000 g/moL preferably 
from 1000 to 20 000 g/moi, particulady preferably from 1000 to 1S 000 g/moL The 
polydjspersjty te from 1 .2 to S preferably/ from 1.4 to 40, particularly prefera&fy from 
U to 30, and vary particularly preferabiy from 1.5 to 10. They are usually very soiubl@, 
10 iB. dsar solutions can be pmpamd usrng up to 50% by weight, in $om^ caaas aven up 
to 8G% by weIgM, erf th^ inventive polyesters in te^^ acetate, 
ethanoi, and numerDu^ otiiar soivants, with no gelisartfetes detectable by tie risked 
eye. 

1S The ImBmvB HgMy fmc&onBl hyparbranched polyesters are carboxy^^^ 
oarboxy- and hydroxy-termtnatad, and prefafably hydrGxy-terminatad, 

If a mlxtyre of the components B1) and S2) is ysed. the ratios of the components 
B1) : B2) are preferably from 1 : 20 to 20 : 1, in paftlcular f rom 1 ; 15 to I S : 1, and very 
20 particularty from 1 : S to 5 : 1 . 

The hyperbra noted polycarbonates 81 )/pD lyesters B2) used teke the form of particles 
of stee from 20 to 500 nm^ Thase nanopartioles are present fine d^spers^on the 
polymer i3fenid/ and the s in the compounded material Is from 2P i:o 

25 500 nm, preferably from 5Q to 300 nm , 

Cdmpoy ndad matenais of this iyp© are pommerdalfy availabte as Uftradu?# high 
speBd. 

As component C) the inventive moSding CQmpositfons, use is made of amounts of 
30 from 1 to S0% by weight, based on the entirety of components A to E, of a graft 

copolymer or of a mixture of different graft copoiymers. Preferred inventive molding 
compositions comprise from 2 to 60% by weight, partfcularly preferably from 3 to 40% 
&y weight of at least one graft copoSyrnete other fNan alastomeric po^yrnars E), 

3S The graft polymers C are composed of 

c^ } from 20 to 80% by weig ht, preferably from 50 to 70% by weight, of a graft base 
composed of an alastomenc polymer based on alkyi acrylales having from 1 to 
S carbon atoms In the alkyI moiety and having a glass transition temperature 
40 baiow I0t; 

C2) from 20 to 80% by weight preferably from 30 to §0% by weight, of a gmfl 


m 

composed of 

c^i) from 60 to 95% by weight, pmfarably fm 70 to 85% b\f^ weiglit, of styrene or of 
sebstjtutad styrenas of the g^neml formuSa I 

where R is a Ci-Ga -alkyl radical, preferably methyS or ethyt or hydrogen, and 
Is a C-Ca-a^kyf radical, preferably methEyl or a^jd, and n is i, 2, or 3, or a 
mixtom of these, and 

Cs^) from 5 to 40% by waigh t, preferably from 15 to 30% by weight, of at least one 
ynsatural^ r^itnte, preferably aeryibniMie or or a mixture of 

PoSyr^iers which may be used for the graft base d are those whose glass transtlon 
femperalure 2s below t(fC, preferably below O^'C, particularly pmfarably betow -^20^0, 
Exampfes of these are elastomers based on CrCg-alkyf estars of aoryyo acid; w if 
appropriate, may oomprlse other cornonomers, 

Prafarred graft bases di w4 thom composed of 

On) from 70 to 9S J% by weight, prefarabfy from 99% by weight, of at least one aikyi 
acryiate having from 1 to 8 carbon atoms In the a^kyl radical preferably n-butyf 
acrylate aod/or 2-etby!hexyl aerylate, m particoiar n-lDutyl aorytete as sole alky? 
acrylaia 

0?^) from D to 30% by ^Ight In parlicuiar from 20 to 30% by wBigbt, of another 
c^polyrnanzabte monoethyler^icaily unsaturated monomer, e.g, butadiar^e, 
isqprane, styrene, ac^iohrtnte, methyi methaorytete. or vinyl methyl ether, or a 
mixture of these, 

c-ss) from 0.1 to S% by weight, preferably from 1 to 4% by weight, of a 

copoiymenzabte, poiyfunctfonaL praferably bl- or infunctionaL monomer whioh 
brlilgs abbift prossKnkffig. 

Suftabte bs- or pDlyfunotbnai crossiinking monomers Oi^) here are those whiph 
preferabiy €001 prise two, or ff appropnate three or more, ethytemc double bonds 
oapabie of dopolymerlmtion; and not ooryMgated m 1,3-po$Kions. Examples of 


3d 

suitable crossim king monomers are div^nyibensene, dia^yf maSeata, dlallyl 
fumarale, MaM^ pnthaSata, trialSyi c>^anurate, or triall]/lisoGyanurate. Tlie aoryite 
est0r of tricydodeeenyl aieohb! has proven to be a pafiicufarfy advantageous 
cmssli n king monomer (of. DE-A 1 2 60 1 35). 

5 

This type of graft base m known per se and d^soHbed in the iitemtyre, e.g. In 
DE-A 31 49 

Among the grafts Ca, preference js given to those in which c^i Is styren^ ar a-methyl- 
10 slyrene or a mixture of th0se, and in which cfes Is acrylonMe or methaqryteiitnte. 
Preferred nionornef mi)cl:ures used are especiaHy styrene and acryfenltn 
styrahe and acryionfirlte, Th0 grafts are obtamabfe oopoiymsnkatton of <.::omponents 
and C22r 

15 The graft base Ci of the g?Bft polymer C) is composed of the components crt. ^"f 

appropnate 0-2. and ds, and is also termed ASA rubber. Its praparation Is known par ^e 
and Is desonbed by way of exam pie m DE-A 28 26 §25, DE-^ 31 49 358, and 
DE'-A 3414 118. 

20 The graft polymers G may be prepared by the method desoribad in DE-C 1 2 60 1 35, for 
example. 

The construction of the gmft (gra sheSI) of the graft polymers may invoive one or two 
stages. 

25 

In the oase of sing ie-stage oonstryctiDn of th^ shell, a rnlxtyre of the monomers 
Ozi and Cag tn the desired ratio by weighttn the range from 95:5 to 50:SO, preferably 
from 9Q;10 to 65:35, i;s po!ymenzed in the presence of the elastomer o... |n a manner 
known per se (of :^ for exampie, pE-A 28 26 925), prefe rably In emulsion > 

30 

In the case of two-stage construction of the graft shelf c^?, the 1st stage generally 
makes up from 20 to 70% by weight, preferabfy from 25 to 50% by weight based on o^. 
its preparatbn preferably uses only styrena or substityted styr^oes, or a mixture of 
I these (c.^i). 

3S 

The 2nd stage of the graft shell generally makes up from 30 to 80% by weight, in 
particular ftBm 50 to 75% by weight, based each case on ^ts preparation uses 
mixtures com posed of the monomers c^r and of the nitnles ^n a O21/C22 rat^o by 
weight whteh is generafiy from: go:i 0 to 60:40, Jn partrcufar from 80:20 to 70:30. 

40 

The selection of the eonditions for the graft poljf^arizatbn process Is preferably such 
thM the particle sjzea obtained are from 50 to 700 hits (dso valu^ from the csumulative 
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weight distributfon). Measures for thls purpose am known and are descnbad by way of 
exampfe Jo DE-A 2825925, 

The seed latex process can used clir0C4^y to prepare a coarse-partide mbber 
S dispefslpn. 

order to QbtaJH products maximum toyghness, Jt is often advantageous to use a 
mixture of at least two graft polymers with d liferent particle siEe. 

10 To achie^^^ thi^, the pgrttd^s of the mfeber are enSar^ed in a knoym manner, e.g. via 
aggbmaralbn, thus giMHg the Satex a bimodal oooipositloTi (from 60 to 180 nm and 
from 200 to 700 nm). 

One preferred arnbodiment uses a mixture composed of two graft polymers with 
15 pBrticIa dlameiBrs (d§o value from the cymuJatSve weight distribution) of from 50 to 180 
nni and, respecliveiy, from 200 to ?00 nm, in a ratSo of from 70:30 to 30:70 by weigiit 

The chemical structure of tSia t^o graft pofymers is prefembfy SdentfoaL feuttlie sHel! of 
the ooarse-^partidte graft poSymer may in particuiar alf o be cdostruGted in two stages^ 

20 

Mixtures composed of the components where the latler (Comprise a coarse- and Jine- 
partjcie graft polymer are descnbed by way of axample in DE-A 36 15 607. Mixtures 
composed of tne oornpGnents where the latter comph^e a two-stage graft stieH are 
known from EP-A 111 

25 

As compDhent D, the Inventive moSdJng com r^iay comprise from 0 to 60% by 
weight, tsased on the antiraty # oompo^n^ ioi atteast one cappiyfB 

on styrena or on substituted styranes and on unaatymted nltrnes. Preferred irtventtve 
molding compositSons oomprtee proporOons of from 1 to 45% by weight particular 
30 from 2 to 40% by weight, of comppneht D, based on the entirety of components A to E. 

Acoord^ng to the invention; the copolymers D are Domposed of 

d:) from 00 to t5% by waighi preferably from 70 to 85% by weSght of st^^erie or of 
35 siibstitiited styrenes of the general formuia i or a mixture of these, and 

da) from 5 to 40% by weight, preferably from 15 to 30% by weight, of at least one 
unsaturated nitrtle, preferably aoryionltriie or methacrylonitnle or a mixture of 
these. 

40 

The copolymers D are realn-like, thermoplastte. and rubber-fre^. Particularly: preferred 
oopo^ymers D are those composad of styrene and acryfohiMle, of c^r^iethyfstVTBne and 
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acrylooitrite, or of styrene, a-methylstyrene, and acryton^trile. It is also posaibte to make 
si m ultaneous use of two or m ore of the copoiymers described . 

The copolymafs D are known per se and may be prapared via free-radical 
5 polymerlzatlD^i,. in particuiar vSa emolsldri, suspensldh, soiution: or bulk pdiymenzatlGn. 
They have viscosity numbers In the range from 40 to 160, corresponding to average 
mofeqular weights Mvv (waigftt-average) of from 40 000 to 2 000 000. 

As oomponam E), the Jnventive molding composStions may comprise 1it>m 0 to 60% by 
10 weight, In particular up to S0% by weight, of additives: and processing aicis other than 

oornponent E), the inventive moSding composiitons may Gomprise from 0 to 5% hy 
weight preferably from 0.05 to 3% by weight, and in partlcylar from 0;1 to 2% by 
15 weight, of at feast one ester or amide of saturated or unsaturated aliphatfc carboxyiio 
acids having from 10 to 40, preferably lrom TS io 22/ carbon atoms w saturated 
aliphatjc aiqohols or amines having from 2 to 40, preferabiy from 2 to 6; carbon atoms, 

ThB carboxylic acids may be monobasic or dibs^sic. Examples vvhidi may be mentioned 
20 are pelargonlc add, pafrnlti^ acid, Sauric add, marganc add, dodscanedlote add, 

behenic add, and panlculady preferabfy stearic acid, capnc acid, and aiso montante 
acid (a mixtyra of fatty acids having from 30 to 40 carfeon atoms). 

The ^l^phatic alcohols may ba mono- to tatrahydric. Examples of alcohois are 
25 n-butanot n-oclanoi, steary! alcohoL: ethyiena glycoi, propytena glycol, neopentyl 
giycol, pentaerylhntpf^ pref^rehc^ being given to glyceroi arid pant^erythritoL 

The aliphatic amines may be rtiono- dl- or tnamines. Exampies of these ara 
staarylamjne , ethyianediami ne, propylenedia mine , hexamathytenecliamma, 
30 di(6-aminohexyl)amine, partfeuiar prafarence being given to athyienediamina and 
haxamethySenediamina. Cprraspondi preferred esters or amides am glycaroS 
dlstaarata, glycerol tnstaarate, ethylenediafnine dss^^ glycerol monopaimftate, 
glycerql tniaurat^ giyc^rol rponobehenat^, arid pentaerythritv4 tBtnasiearBte. 

35 It is alsD possibls to use m ixtu res of various esters or amides , or esters with amides 
combined, the mixing ratio hare being as desired. 

Examples of amounts of other usual additives £) are up to 40% by weight, preferably 
up to 30% by wslght, of eiaslomanc poiymers (ateo often termed impact modifiers, 
40 eiaslDmers, or rubbars) other than C), 

The^e are very gen^raOy copoiymers which have prefers built up frorr? at feast 
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two of tne foPowing monomers: athylene, prop^Sene, butadiene, Isobutana, impmnB, 
chtoroprana, viny^ acetate, styrene, aof^lonitnle and acrylatas and/or methaarylates 
having from 1 to 18 carbon atoms m the alcohoi component 

g Polymers of this type am descnbed, for example, in Houben-WeyJ, ypthoderi <iBt 
organisohen Chemie, Vol 14/1 (C3eo?^-Thieme--Verlag, Stotlgart, Germany, 1961 
pages 392-406, and In the monograph by Bucknail, 'Toughened PlastiGS" (Appijed 
Science Publishers, London, UK, 1977). 

10 Fibrous or partitefata flilers E) which may be rtiehtioned a^rei carbon ppars, glass llberB, 
glass beads, amorphous sl!ics, as&^ cafcium sKJcate. oaloiurn metaslifcate, 
magnesiurn oarboriaie, kaoHn, chaSk, powdered quarter mloa, barium suifate, and 
feldspar, the amounts used of thasa being up to 50% by weight. In i::^rticufar up to 40^ 
by weig ht 

Preferred fibrous fiSters which^ m be mentioned are carbon ftoers, aramid fibers, and 
potassium tstanate fibers, partteuiar praference beSng gr^^ in the form of 

g glass. The fomis used of these may be the commerclafSy avaiiable fonris^ o 
gfaas orrovings, 

20 

PardcuJar preference Is glven io mixtures of glass fi E| with component B} in a mtto 
of from 1 : 100 to 1 : % preferably from 1 ; 10 to 1 : 3. 

The fibrous fflfers may have been surf^ce-pretraated wSth a silane pompoynd to 
26 impro^^^e compaUbility with the therrnopiastic. 

Suitable sHane compounds are those of the general formula 

W 

where the substi tu ents are : 

O 

n ?s a whoie number frohi 2 to 1 0 , prefera biy from 3 to 4 
m rs a whoie number from 1 to 5, praferabiy from 1 to 2 
35 k is a whoie nurnber from 1 to 3, preferabiy 1 . 

preferred s^iane compounds are arrilnopropyirimethDxysyane, 

amjriobuty^tnmelhoxysllane, aminopropyftriethoxysSlane, amlnobutyitrlMhoKy^lian and 
also the oorrespondmg siianes v^^^ contain a giyddyf group as substltuenf K. 
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The amounts gefwally used of th^^ compounds for surface coaung ara from 0.05 
to 5% by weight, pf^mbl^ from QM to 1,5% by waight and in partfe^^ 0. 8 to 1% 

t>>^ weight (based on E> 

S 

AclGuiar msne^l fiiiars are aiso suitabte. 

For the purposes of the invention: adcular minsral flOers are mrnerai filters with vary 
pmnounoed acicyjar oharaGte^ An exampie which may be mentioned rs acteuiar 
1 0 wdllastonitS; The UD {Isngth/dJameter) ratio of the mineraf 1^ preferafeiy from S : 1 to 
36 : 1 , wth prefeBnce frpm 6 : 1 to 11 : 1 < If appropriate, the mineraf flH^r may fiavB 
been pretreatad with the abovementfened siiane dompouncis; however; this 
prelreaiment Is not essential, 

15 Qlher filiers which may be maotioned are kaolin, carcined kaoiin, wofSastonile, ta^c, and 

As comp^on^;^^ E), the inventive thermoplastie mofdmg cdmposltform may com 
oonsventtonai processing aids^ such as stabifker^^ oxidation retarders. stabyizars to 
20 Gountar decomposition due to hsal or dsje to uftravloiet light, lubricants, niofd-reiease 
agents, coiorants, such a$ dyes and pigments, nuolea^ng agents, piasticizers^ etc. 

Examptes which may be mentioned of QxidaSon heat stabBjzers are 

sterlt^i^y hlr^dered pher^ols anid/or phosphates, hydroquinones, aromatjo secondary 
25 amines, suoh as diphanyramines/ vahous eubstStuted members of these groups, and 
mixtures of these In conoehtratEOhs of up to 1% by weight, based on the weight of the 
thermoplastiic molding eompositionsv 

U¥ stabiOzers whfeh may be mentioned, and are generayy used 1n amounts of up to 
30 2% by weight, based on the molding oomposition, are various substituted resoroinols, 
saljcylates, benzotnazoles, and benzopnanonas. 

Golorants which may be added are fnorgartfe pigments, su6h as titanium dioxide, 
ultramaHne b^ue, Iroh oxide, and carbon black, and also organic pigments, such as 
35 phthalooyanrnes, quinaoddones and perylenes, and also dy^Bs, such as hlgmsine and 
anthraquinones, 

Nucl^ting agents which may be used are sodium phenyl phosphinate> a kimma, silica, 
and preferably talc. 

40 

Other lubhcanis and Tnc^ld-ralease agents are usually tised m amoifnts of up to 1 % by 
weight Preferende Is given to long-chain fatty acids (e.g, stearfc add or behenio acid). 
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salts of these (e g. caldym stearate or zinc stearate) or montan waxes (mMures of 
straight-chain saturatad ca?t)oxy|ic aeids havrng chain lengths of irorn 28 Id 32 carbon 
atams|, or cstebm morvtanate or sadium montanate, or low-moiecular-waight 
pDfyslhyfene waxes or iow-mpiecufar-wejght potl^rop^iene wpx^s, 

5 

Examples of plast^cizers whfch may be mentbnad are dioctyl phthaiatBS, dibenzy? 
phlhafatas, butyl bepzyl pbtiialates, iiydrocarbon oils and N-(n-butyl)banzsne* 
sulfbnamlcle. 

10 The inventive niol{3ing com positions may aS$o comprtee fr^tn O to 2% by weight of 
fiuorine-cdfitainirig am^^ These are polymers of ethylene wSth a fSuorlne 

content of from 55 to 76% by welgM, preferably from 70 to 76% fay weight 

Examples of these ara poiytBtrafiuoroethyfene (PTFE), tetrafluoroethyfene- 
15 hexafl uo ropropyjane copolymers and tetraf ! uoroethySene co poly m ers w^th remti valy 
small proportlons (generally yp to 5G% by weight) of copolymensabte ethyienfcally 
unsaturated monomers. These am descnbed, for exampSe, by Sohlldknecht m 'Vinyl 
and Related Folymers'\ Wiley-Verfag, 19S2, pag^s 484-494 and by WaH Id 
"Fluordpolymers" (Wilay intersdenoa, 1972). 

20 

These fluorine-Qontai Ring ethylene poSymers have homegeneous distnbution m the 
molding corrspositions and preferabfy hav^ partlcie size (numario avarBge) in the 
range from O.Qo to 10 >im, in particular from OA to 5 um. These smal^ part^ote sizes can 
partioulady prsferably be achieved by the u^e of aqueous disperB^ons of fluorine- 
25 containing ethylene polymers and the ineor poratbn of these Into a polyester WBit 

ThelnvenSve thermoplastic moiding composttlons may be prapareid by methods known 
per se, by mixing the starling oomponants in conventionai mixing apparatus^ such as 
screw extruders, Brabender mixers or Banbury m?xers, and then extruding them. The 
30 axtrudate may be cooled and corrim^nuled; It is aise possibfe to premrx individual 
compGnents and then to add the remaining starting materials Individually and/or 
likewJae ln a mixture. Themixing lernpemtures are genemily from 230 to 290*G. 

In another pretarFed mettiod of operatfen. cx?niponents B), and aiso, if appropnate, 

35 G)/D)/E) may be mixed with a polyester prapolymar, compounded, and pel^atized. The 
resultant pellets are then solid-phase-condensed, continuously or batchwise, under an 
mert gas, at a temperature below the melting point of component A) untsl the desired 
viscosity has been reached. 

40 Th# inventive thermoplastic moid ing compdsitions feature good f ipwabSllty together with 
good meohanlc^f propertjesv 
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In partjGular, the processing of the indMdyal components (wjthout dumpmg or oakmg) 
Is prpblem-fr^e anrf possjbie In short cyc^te times, permitting In parttouiar an appilcatbn 
as thSn-wallecf oomportenls. 

S Tire use fer an proved-f tew potyesta r ca n be appHcable to almost any ?ri|^tion 
mofdlng application. Tha improved flow permits use of a lower melt temperature and 
can theraforelead to a marked lowadng of the entire cycle time for the injection 
rpoWing process ( towering of the manutaclunng costs for an Injection moldingl), Tlie 
Inlectlqn pressures needed during prooessing are m^oreo^^^er tower, therefore requinng a 
10 tower total idcking form for the injectton rpold, ^od less capital expenditure on the 
InjeotSon moSding macNr^e- 

Afongside the improvements the ln|actton moSding process, the towering of the mBli 
viscosity can lead to marked advantages in the actual design of the moldmg. For 
15 example, ?n|eotton molding can be used to produce thm-wa!led applications which, for 
example, could not hStherto be produced using fy ted polyester grades. Similarly, the 
use of reinforced but free-flowing poiyester grades in existrng appitoations can reduce 
wall thicknesses and therefore reduce compGnent weights. 

20 These materials are suitable for the of ffoers, fiims, and moldings of any 

type, in particular for applieatfons as^^p switches, housing parts, housing covers, 
headlamp bezeis, shower heads, fittings, smoothing irons, rotary switch ss, stove 
controls, fryer lids, door handles, (rear) mirror housing, wipers for windshields or for 
rfearwindows, sheathing far pp^^ca^ca^duc^Drs. 

26 

ESaotricaS and efectronic appiications whioh can be produeed using the Improved-flow 
polyesters are piygs, plug components, plug connecforp^, cable harness cpmponants, 

cable maunts, cable mount components. threa-dimensionaJfy injecion-niolded cable 
mounts, electrioai oonnector etements, mechatronic components, and optoelec*mnlc 
30 components. 

RossJble uses In automoblie intanors are dashboards, steenng column switches, seat 
components, headrests, Gsntar consoies, gearbox compohents, and door mpduSes, and 
possible autDmobiie axterlor components amtioor handles, headiamp oomponenfe, 
35 exterior mirror com ponents, windshieid washer components, windshield washer 

protective housings, griJSeS: roof rasls, sunroof frarnes, and extenor bodywork parts. 

Possible uses of the 1nipmved4low polyester the kitchen and household Sieotor are 
production of cqmppnents for kitchen aqu^p fryers, smpothihg Irons, bu^ons, 

4D and also gsrtlBn aiid leisure sector appiioattons, such as components for Inigation 
systems or garden equipment 
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rn the medical tachnology sector, it becomes Simpler to produce mhater hoysings and 
componsnts of these via impmved-fSow polyesters. 

TfiB imorphoiqgy of seSecied cpmpoyndad mafer^ais was studied via transmission 
5 electron micrographs. Good disp^rgion of tha particles in the bland is seeii. Partiote 
si^es of from 2G to SOD nrn were observed. 

Examples 

10 Component :A/i : 

Polyb^Utytene terephthalate with a viscosity number VN of 130 ml/g and with a carboxy 
end group cohfent of 34 mecj/kg (LKtradur® B 4500 Imm BASF AG) (VN measured in 
0>S% strength by weight soiutlon of pbeooS/o-dlchbrobensBne, 1:1 mixture at 2S^C). 

1 S Compons nt A/2: 

Polyethylene tamplithalata w viscosity number VN of 74.5 mS/g 

Preparation spedf icatsoii for polyoarbonates B) 

20 Genera! operating specification: 

As shown In table 1, aquimotar amounts of the polyhydnc afcohot and diethyl carbonate 
were m^x^d in a three-neGked ftask equipped with starrer, reflux condenser, and Jnternaf 
thermometer; and 250 ppm of catalyst (based on the amoynt of ateohoS) were added. 

25 The mixture was then heated with stirnng to 1 0O^C, and in the eKperinrfent indl<?ated by 
* to 140''C/and stirred for 2 h at this teniporatMra. Eyaporative coofrng caused by the 
rrionoaicohol iSberated redyced the temparatum of the rBaction mixture here as the 
react bn prooeeded. The raflux condeoser was now rapfaced by an inclined condanser. 
ethanol was removed by djstHl^tion, and the l^fYiperature of the reaction mixture was 

30 increased slowly to 1S0^C. 

The ethano^ removed by distlllaion was boflacted in a pooled roijnd -bottomed flask, 
and Weighed, arid the eohversio was thus deiemlined as a percentage l)a$ed on the 
&|l cosivsr^jon thepreticaiiy possible (see tabSe 1). 

35 

The raaoOon products were then analyzed by get permeation ch romatography, the 
efuerit belrig dimethyfacetaFTjIde the standard being poiymathyl melhaoryiale 
(PMMAV 


Table 1: 




Cm&iyst 

Amount of ethanol 
distillate, based on 
softiplete conversion 
lmoi%3 

yoiecuiar 
weight P^y„ 

Vise. 
23°C 
|mPas| 

OH numbar 
[mgKOH/Q] 

B1/1 

TMPX3EO 

KiCOs 

90 

6907/2154 

1B10 

300 

81/2 

GlyxSED 


9Q 

8230/2898 

1570 

203 


EQ ^ ethylene oxide 


Si 


Table 2: 



Monomer^ 



OH number 
(ms KOH%) 


l2 

TefBphthaffC acid and glycerol 


2m~ 

416 

0 


10 Prsparatfon of 82: 

1 589 g (8:19 moi) of dimethyi terephthalate and 628 g (6.83 mot) of giyoerol were used 
as ^n^tial charge in a 6 J gias^ flask equipped with stirrer, internal thefmometer, gas inlet 
tube, refiux condenser, and vacuum connactiQn with cdid trap. 4 A g of d;vn'-butyltin 
oxida, commeroially 42Q1, were addled, artd the mixtum was 

15 Heated with tha aid of an ofj bath to an internaj tamf>0mture of 1 A reduced 

pressure of 50 mbar was applied in order to mmova water formed during the reactron. 
The raact^on m^xtum was kept for 34 hoiirs at the stated temperature and the stated 
pressure, was then cooled te mom temperature, giving 1750 g of hyperbranched 
pDryesterJn the form of a dear, high-viscosity Jic^uid. The analytlcal dala are given 

Component G): 

A graft polymer with a core/sheSf rado of 60:40; the core being composed of 
98% by weight of n-butyl acryfate and 
25 2% by weight of dicyctopentadienyl ^crylpte, and; 
the shell being composed of 
75% by weighl: of styrene, 
26% by wejghf of acryldnitnte. 

30 Com poneni D ) : 

SAN copolymer composed of 07% by weight of styrena and 33% by weight of 
I aoryionstnle w^th a VM of SQ m^S/g, measured at 23^0 on a 0,5% strength by weight 
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solution In DIVSF to DIN 53726, 

Glam f&ers with an average diameter of 10 pm. 

5 

Component E/2: 
Pentaarythdtoi tetraslearate 

Prepamtjon of molding composili ons 
10 Gomponants A) to E) ware btendfed in a twin-screw extruder at fron) 208 to 280''Q, and 
^xtnjded into a waterb^th- After peileMatlon and drymg* test spedroeris were inlectSon 
moided and tested, 

Th© peHats were l?i|ectlon molded to give dumbbeil specimens to ^SO 527-2, mnd a 
15 tens^ie test was carried out Impact resistance was moreover detefrnined to ISO 1 79-2; 
and vjscosity (soivent for PBT to DIM 53728: phenol/1, 2-diohlarobenzan^e ISO 
1 628), MVR (ISO 1 1 33), and fiow behavior ware teste<|. 

The inventive compesitlons and the resuits of the measurements are given in la!3ie 3. 

20 

Tabie 3: 


Component 

1c 

2 

3 

4 

5 

6 

7 


41.2 

40,2 

4Q.2 

40,2 

40,2 

40.2 

40.2 ' 

A/2 [% by weight} 

10 

10 

10 

10 

10 

10 

' 10 

B1/1P/6 by weight] 






1 

2 

^1^.I%10?§!SM1 _ 




i 

2 



B2 [% by welghtl 


1 

2 





C r% by weight] 

9 

9 

9 

9 


9 

9 

D 1% by weight] 


8 


9 

9 

9 

9 ^ 

E/1 C% by w©ight| 

30 

30 

30 

30 

30 

30 . 

30 



0.8 

0.8 

0.8 

QM 

0.8 


VN |g/l| 

101 

95 

01 

85.7 

85,2 

94 

.88 

MVR (27S*€; 2,16 kg) 

43 

87 

129 

53.7 

79 

61 

108 

















l^fedulus of slastscfty [f^J/mm| 

8639 

8S97 

8602 

8524 

8211 

8561 

82S6 

Tensile Strain at break {%] 

2.4 

21 

1.7 

2.4 

2.1 

2,3 

2: 

Stre-ss at max p/mm] 

100 

97 

91 





Gha rpy imp-act resistance 

46 

38 

33 

38 

34 

37 ^ 

29 










43 

S1 

59 

51 

59 

53.6 

63 
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Patem claims 


1 , A thermdplastic molding cqmpG^iffon, comprising 


A) imm 1 0 to 9S,99% by WBigM of at least one tharmD|5i astic polyester, 
8) from C.G1 to 6Q% by weight of 

B1 ) at least one highly branched or hyperbranched poSyqarbonate having an OH 
numbsr of jroni 1 to 600 mg KOH/g of j^Qlyoarbonat^ (to DIN Part 2), 

or 

B2) at lee^st one highly branched or hyperl^ pofyester ol A^B^ typ0. 

where X rs at least 1 /I and y fe at ieasi 2,1, 

or a mixture of these, 

0) f rpm 1 to 60% by weight of at teas! one graft polymerv composed of 

Or) IrDm 20 to BQ% by weight of a graft base oomposed of an etestomeric 
pQlymer based on aSkyI acryiates having from 1 to 8 carbon atoms 1h 
the aikyi niDiety and having a glass tmnsition temperatora below 10'^C 

c^:) from 20 lo 80% by weight of a graft oomposed of 

Oar) from ©0 tb 96% by weight of styrene or of substitufed styreoas of the 
generaS formuJa I 


where R is an alkyi radical having from 1 to 8 carbon atoms or a 
hydrogen atom, and an alkyl radioaS having from 1 to 8 carbon 
atoms, and n 1. 2, or 3, and 

ftom 5 to 4Q% by weight of at least one unsafejirated nitnfe, 



0) from 0 to 60% by weight of a copolymer composed of 
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) from 60 to 95% by weig hi of styrene m of sufesMutad siyrenes of ths 
gBneral formuSa L or a mixture of these, 
d^) from 5 to ^% by weight of at fe^st am mmturatBd riltriie, 

E) #0m 0 10 60% by v^ight of other actdltiveSs 

where the total # p^rx^entages by )^lgM of cxsmpofiants A) to Is 100%, 

2, The inermoplastio rnoiding compo to claim 1, in wtijch component 

B1 ) has a numb^r-averaga moSa mms Mn pf from 1 00 to 15 000 g/mol 

3v Tha thermopiastSc molding compDSitfbn aocor<ISng to eiaim 1 or 2, in which 
component B1 ) has a glass transition temperature Tg of from -SO^C to 1 40''C. 

4. The thermopfastic molding composlion according to cSaims 1 to 3, which 
component 81) has a viscosiiy (mPas) at (to DIN 53019) of from; 50 to 
200 000> 

5. The thermoptestic molding oomposltion according to oSaims 1 to 4, m whloh 
ODmponent 82) has a number-avei-age Tnalar mass of from 300 to 

30 800 g/mol 

6. The thermoplastjc rnold^ng oomposmon according to claims 1 to 5; In which 
component B2) has a gtess transillon temperature % of from -5Q"C to 140^0. 

7. The themiopfastic riioiding composition accdrdlng to dalms 1 to 6, in v^llch 
domponerit B2) has an OH number (to DIN 53240) of from 0 to 600 mg KOH/g of 
polyester. 

8. The thermoplastic molding cornposj^^^^^^ to claims 1 to 7, in which 
Gdmponent B£) has a COOH number (to DiN 53240) of from 0 to 600 mg KOH/g 
of polyesiar- 

9. The therrnopiastjo rnolding compos siccording tp oiaims 1 to S, m which 
component B2) has at teast one OH nur?ib0r or CQpH number greater than 0. 

10. The thermoplastic molding composition according to claims 1 to 9, M which the 
ratio of the components B1) : B2) is from 1:20 to 20:1. 

1 1 . The thermoplastic rnoidi ng composftton according to c^a^ms 1 to 1 0, pomprlssng 


M fi^?^ 30 to 97 .99% by weig ht 


PF 55803 


42 

8) from 0.01 to 50% by weigM 

C) from 1 to 60% by weight 

D) from 1 to 45% by wsjg ht 

S 12, Tile Use of the thermopSastic m<>Sding compositions according b daims 1 to 11 
ferproductton of fibers, foik, or mo!dmgs of ar^y ^pa, 

13. A fiber, a foil or a niordin§ of any %pe, obtamable from the thermoplastic mol^ 
compositions aooording to da^ms 1 to 11 > 


SSS03 


A) 
8) 

10 

B1) 
15 82) 

20 C) 

25 

30 
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abia polyester molding Gompositlon with ASA/ABS and SAN 


opiastte mofdlng qomposftSons , com ptising 

from 10 to 98.89% by weight of at least one tharmoplastfe polyester, 
from 0.01 to 50% by weight of 

at isast om lilghSy branched or hyperbranched polycarboinata having an OH 
number of from: 1 to 600 mg; KOH/g of pol5^erbonate ^to DIM 53240, Fart 2), 
or 

at feast one highly branched or hyperbranched polyester of A^Sy type, where x 
at least 1.1 and y is at least 2.1, 

or a mixture of ttese, 

from 1 to 60% by weigHt of at teas! one graft polymer oqmposed of 

Ci) from 20 to 80% by weight of a graft base Gomposed of an ^festomeno 
polymer based on alkyi acryiates having from 1 to S carbon atoms in the 
aikyl mofety and having a glass transition temperature below lO^'G 

c^g) fTom 20 to 80% by weight of a graft composied of 

C:>t } from 60 to 96% by weight of styrene or of substituted styrenes of the 
general formula I 


where B Is an alkyf radical having from 1 to 8 carbon atoms or a hydrogan 
atoni, and is an aik^^ fadical having from 1 to 8 carbon atoms, and n is 
1, 2, or 3, and 

f^^rn 5 to 40% by weight of at laast 000 unsaturated nMl% 



from 0 to S0% by walglit of a copolymer composed of 


FF SSS03 

) from 60 to 95% by weighi of styrens or of subsi^tuted slyrenes of the 
geneml formuia i, or a mixture of th^se, 

?rom S to 40% by weSght of at feast one uo^tufBtBd njtrite, 

E) fmm 0 to 60% weig ht of other additlvas , 

where the lotal of the percein^^^^ to E) is 100%. 
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